Imperial Institute 
of 

Agricultural Research, Pusa. 








Synthetic Life From Chcinc-.-ds—A New Advance 
Why the Space Rocket? • * X Rays ainPH toyr * 

— 1 f ?6.MAk. 1201 



MODERN STEEL MILL EFFICIENCY 




CORD I DO \ I DDIVI 



SA IT. n should outwei^ht all other con¬ 
siderations in the selection of vour vehicle 
for personal transportation. Kven comfort. 
Im»( 1 1 menial and {1 1 1\I, is dependent upon 
SAFF TV. Itodv slvles. I hr number of evl- 
inders and all oilier features heroine mere 
details when eo«u|iared with the outstanding 
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jf) ryi of the circulation of 
l /Q FORBES is concern 

® " trated in 237 counties 

of the country’s 3073, those 237 counties 
in which, according to a report of the 
United States Department of Com¬ 
merce, 81% of all industrial purchases 
are made. 8% of the country’s counties 
buy 81% of its industrial products! 


The Department of Commerce has thus 
helpfully shown manufacturers where to 
concentrate their sales efforts to make 
them count. 


More than 2/3 of the total subscriptions 
to FORBES are in these 237 buying 
counties. And, according to a recent 
analysis of FORBES circulation, these 
subscribers are the very persons within 
the buying counties who exert decisive 
influence towards buying industrial 
equipment and products. FORBES 
circulation represents concentrated buy¬ 


ing power within concentrated buying 
areas. 

FORBES is the only publication which 
gives its readers a complete editorial 
service on business, finance and the 
business of life. 

Manufacturers seeking to market their 
industrial products with maximum effec¬ 
tiveness and minimum wastage will con¬ 
sider the FORBES market. Here they 
reach a circulation concentrated in the 
buying counties, among the persons in 
those counties who control the buying, 
under the editorial influence of the 
publication to which they look for buy¬ 
ing guidance. 

Interested executives may get from us 
the U. S. Department of Commerce data 
on the 237 counties in which 81% of 
industrial purchasing is concentrated, to¬ 
gether with an analysis of FORBES cir¬ 
culation in these counties. Write for it. 


FORBES 

BUSINESS, FINANCE, BUSINESS OF LIFE 


B. C. Forbes, Editor 
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ACROSS THE EDITOR’S DESK 


ITH the present issue the Scientific Ameri¬ 
can enters its 87th year of recording the 
progress of the world of science for an inter¬ 
national audience. And since this issue will reach 
our readers during the holiday season, wc take the 
opportunity to extend our best wishes for A Merry 
Christinas and A Prosperous New Year to all. 

• 

Among the advance proofs of the artirles in this 
issue we find one set which is most intriguing. These 
proofs are of the article which deals with the sub¬ 
ject of the X-ray analysis of crystalline structures. 
A scientific curiosity only a generation ago. the uses 
of the X ray have multiplied rapidly. Now as the 
result of a new technique, the same ray that is of 
such great assistance to the surgeon promises to 
become an invaluable asset to the engineer. The 
author of the article. Dr. Pullin, is well known in 
England for his scientific researches. 

• 

The artificial production of life is still a moot 
question among men of science. Down in Mexico, 
however, there is an earnest research worker who 
has produced what is at least very much akin in 
appearance to simple low forms of life. Just what 
will come of this work only time will tell; for the 
present we record his results without further com¬ 
ment. 


only a moderate cruising speed and 50 and 60 are 
commonly attained in the ordinary course of driv¬ 
ing. In fact one well-known car, equipped with a 
four-speed transmission, is reputed to do 65 miles 
per hour in third gear. All of which is a prelude 
to the announcement that February will be our 
annual Automobile Number and that it will contain 
advance information on the developments in motor 
cars for 1931. 

• 

While it is quite possible to put a new car or a 
new part or accessory on the market and let the 
public find its weak points, that is no longer the way 
in which the reputable manufacturer works. Instead, 
he does his own testing, his own fault finding. On 
his proving grounds he puts new cars or new parts 
through tests more gruelling than they will ever 
receive in ordinary service, and redesigns and re¬ 
builds until the resulting product is as perfect as 
present knowledge can make it. An article on this 
testing work, different from anything that we have 
published heretofore, is scheduled for our Feb¬ 
ruary issue. 

• 

We are also collecting material for an article on 
up-to-date motor camping trailers which may give 
you an idea for a vacation next summer that will 
provide a freedom far greater than is possible when 
your travels must l>e governed by hotel reservations. 


Many of our older readers will probably remem¬ 
ber, back in the early eighties, when the island of 
Krakatoa in the Sunda Straits burst its volcanic 
shell with a boom that was heard for thousands 
of miles; the huge wave that was formed inundated 
many villages and towns and took a vast toll of 
lives. Now old Krakatoa’s “offspring,” Anuk Kraka¬ 
toa, has been following in its forerunner's footsteps; 
to date the pyrotechnics have been stupendous but 
no harm has been done. A series of aerial pictures 
of Anak in action appear in thia issue. 

• 

Only a few years ago the man who drove an 
automobile at 40 miles per hour on a public highway 
was looked upon as at least reckless if not an ab¬ 
solute menace to the lives of others. Today, how¬ 
ever. so great have been the improvements in auto¬ 
mobile and highway construction, 40 is considered 


One of our editors was a guest at a recent demon¬ 
stration of ordnance at Aberdeen Proving Ground, 
Maryland, and the article which he has written on 
the subject contains some amazing information as 
lo the applications of science to our ordnance prob¬ 
lems. Concerning guns primarily, this article also 
describes developments in our mechanized military 
forces, motorized gun mountB, tanks, and so on. 

• 

Although automotive articles will predominate in 
our February issue, they will not make up the entire 
content of the magazine. Features on other subjects 
will cover engineering, building construction, pure 
science, industry, and aviation. Grouped under the 
heading of The Scientific American Digest there 
will be a carefully selected series of short items that 
will reflect tersely yel accurately the latest develop¬ 
ments in every branch of industry and science. 
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A PROMISE 

Is Only n Promise • • • • 

PERFORMANCE 

Is History! 

And Performance is the Basis Upon Which Eighty-three 
Representative Manufacturers of Rotating Electrical Equip¬ 
ment are Selecting fflCSJF Ball and Roller Bearings. 

Performance... that’s it... performance... 
in a bearing it’s theONLY thing thatcounts. 

On what other basis should a bearing be 
manufactured... or sold... or bought? On 
what other basis should a bearing be judged? 

And so, 0CSIF maintains Its own mines 
from which to get the ores for its special 
steels... its own forests from which to get 
the charcoal for processing these steels ... 
its laboratories at home and abroad ... its 
numerous plants everywhere ... all with the 
idea of building performance . . . and still 
more performance... into BCSIF Bearings. 

Performance . . . dependable year in and 
year out performance... is the quality that 
has made S8C£Q r the selected bearing of 
practically every industry in the country... 
and more specifically, the selected bearing 
of 83 manufacturers of rotating electrical 
equipment. SKP INDUSTRIES, INC., 40 
East 34th Street, New York, N. Y. 







T. H. MORGAN 


D R. T. H. Morgan, Director of the Kerch- practical work of plant and animal breeder 

hoff Laboratories of the Biological Therefore he is a key man to civilization i 

Sciences at the California Institute of Tech- a large way. “The reader may never ha’ 

nology, whose Presidential Address at the seen this man,” says Scott, “yet this grea 

annual meeting of the American Association work whose successful solution he has chief!’ 

for the Advancement of Science held this led has inevitably touched often on yoi 

year at Cleveland during the Christmas life. The discovery of the mechanism ■ 

holidays no doubt will receive widespread heredity, the mechanism of the genes i 

notice, is the foremost living investigator of the germ cells, has enabled other worke 

genetics and is also regarded by many other tc breed cows that give more milk, hei 

scientists as America’s ablest man of science, that lay more eggs, wheat of higher yield 

In addition he is President of the National and better quality, corn with more sugar, 

Academy of Sciences, the highest honor any sheep with more wool and better meat. In 

American scientist may receive. Thus he is sheer economic value alone Morgan has 

at the same time head of both the most select literally been worth billions.” 

and the largest of our scientific bodies, The mechanism of heredity has been ex- 

Professor Morgan’s contribution to human plained perhaps best by Professor H. S. 

knowledge is an understanding of much of Jennings in his recent semi-popular work 

the problem of heredity, and the isolation of “The Biological Basis of Human Nature.” 

principles which underlie and guide the Morgan’s own writings are more technicaL 




THE “INHABITED WING” PLANE 
OF THE GERMANS 


C ARRYING a useful load of two tons, this gigantic 
new Junken monoplane C-38 has, it is claimed, a 
flight range of almost 3000 miles. Due to its peculiar 
construction, as shown in this diagrammatic drawing, 
passengers will have spacious accommodations; and a 
great quantity of freight or mail can be carried in the 
thick wings which also contain fuel tanks, the four 
motors, and has wide passageways for the convenience 
of the mechanics who will attend the motors. The 
principal use to which such planes will be put will 
no doubt be in carrying perishable or fast freight for 
long distances rather than large numbers of p 



Loading ivory at Zanzibar, tb« old Arab capital on tha Hart ihouldara to tha small boat*, then transferred to the lighter* 
African coast. The tusk* are first carried on the porters’ which are towed alongside the ship at anchor in the roadstead 


IVORY, THE PEARL OF THE FOREST 

By ERNST D. MOORE 


I VORY, for its grace and beauty, its 
use for the purposes of art and 
adornment in all lands for many 
centuries, for the intensity and persis¬ 
tency of the quest for it and the blood¬ 
shed and suffering attendant on its ac¬ 
quisition, may well be classed with gold 
and precious stones. It has ever been a 
material associated with the history, 
romance, art, development, and industry 
of the world from the earliest times of 
which mankind has left a record; it is 
g-,synonym for luxury and beauty in 
civilization and of barbaric splendor in 
the aavage countries of the world. 

The work of one of the earliest art- 
ists of whose product we have any ex- 
scratched on a few broken bits 
dPfUffistoric ivory: pieced together 
they show the picture of a hairy mam¬ 
moth, sketched by a human contempo¬ 
rary of the animal. 

Sotomon, so Kings and Chronicles tell 
US, bad "a great throne of ivory,” and 
to hbn came H the ships of Tarshish, 
bringing gold and silver, ivory, and 
apea and peacocks.” Ezekiel pictures 
the craftsmanship of ancient Tyre in 
telling of its “benches of ivory inlaid 
in boxwood,” and Pliny said the galleys 
of Tyre had benches made of ivory. The 
ancient Hebrews trafficked in ivory with 
Assyria; and in the days of Thothmes 
III, 14 centuries before Christ, cargoes 
of Ivory from Abyssinia drifted down 
the Nile. The Iliad speaks of ivory stud¬ 
ding on the trappings of horses, and the 


Odyssey of the bosses of shields and the 
handles of keys being made of ivory, 
Bnd of roofs inlaid with “the spoils of 
elephants.” The statue to Jupiter Olym¬ 
pus, wrought by Phidias of ivory and 
beaten gold, was among the seven won¬ 
ders of the world. 

Hundreds of similar examples might 
be cited; it has truthfully been said that 
the use of ivory has been so constant 
and universal as to involve the world's 
art and history in all ages. 

T HE supply of ivory has had some 
curious fluctuations. The Romans 
put it to such reckless use that by the 
beginning of the Cltristian era the then- 
known sources of the precious material 
were almost completely drained, where¬ 
as only a few centuries before, accord¬ 
ing to Polybius, h was so plentiful in 
Ethiopia that tusks were used for stock¬ 
ades in the fields. After the fall of Rome 
and through the Middle Ages the de¬ 
mand subsided greatly; then as the art 
and culture of the Renaissance revived 
it, the Portuguese discovered new foun¬ 
tain heads of ivory tusks in their voy¬ 
ages along the central and southern 
coasts of Africa. The Portuguese in 
turn drew such immense quantities of 
ivory that by the middle of the 17th Cen¬ 
tury the available supply was almost 
exhausted again; but a little later the 
Dutch began to collect ivory in their 
South African settlements, and the sup¬ 
ply rose again. Since then, with the ex¬ 


ploration and opening up of the central 
portion of the continent by the Arabs, 
British, Belgians, and Germans particu¬ 
larly, ivory has fairly held its own with 
the demand for iL 

There are various types of ivory, no¬ 
tably that of the elephant, its predeces¬ 
sor the mammoth, the hippopotamus, 
and the walrus, but in this article we 
use the word to describe the substance 
generally understood by the term—ele¬ 
phant ivory: the qualities, the quanti¬ 
ties available, and the use of other kinds 
other than that supplied by the ele¬ 
phant have always been negligible in 
comparison. 

The tusks of the elephant are, in the 
ivory trade, known as “teeth,” and this 
designation is a correct one, for they are 
the upper incisors of the animal. They 
grow during the entire lifetime of the 
elephant, both outwardly, so that the 
solid portion protruding from the head 
becomes increasingly longer and thick¬ 
er, and inwardly, as the part which is 
set in the skull, about one third the 
length of the average tusk, contains a 
pulp chamber which gradually becomes 
shortened and constricted as the beast 
ages, A nerve runs the length of the 
tusk, the canal of which usually fa visi¬ 
ble as a black speck at the pointed end 
of the tusk. It is this same nerve canal 
that is visible on opposite sides, in the 
exact center, of an ivory billiard ball 
Along this nerve, abnormal growths 
known in the trade as “beans,” and other 
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On* tooth of tho largo* pair of aJephant’a tusks on record. Thu great took ia 


now in the Britiah Muatum of Natural History at South Kenaington, in London 


“drawn" without recourse to chopping. 

Varioua estimates, running from 40,- 
000 to 100,000, of the numbers of ele¬ 
phants killed annually for their ivory, 
have been made. These estimates, it 
should be added, were for the years 
from 1850 to 1900. It is the judgment 
of the writer, who spent several years 
in Africa as an ivory buyer, that around 
his time, from 1900 to 1915, not more 
than 25,000 African elephants were 
killed each year; probably the number 
has been less since then. Any figure of 
this kind, however, is at best a guess, 
for not only are complete and reliable 
export statistics of the number of tusks 
not available in the many ivory outlets 
of Africa, but no records whatever are 
kept of the age of the ivory—that is, 
whether the tusks come from long dead 
or freshly killed animals. From recol¬ 
lection alone, in Aden, Arabia, where 
the writer bought tons of ivory gath¬ 
ered as tributes and taxes by Ras Mene- 
lik of Abyssinia, very little of it showed 
signs of having recently been in a living 
head. On the other hand, in 


evidences of disease which must 
cause the animals excruciating 
pain, are often found; so if we 
have jibed at the giraffe with a 
sore throat, let us pity the ele¬ 
phant with a toothache! 

There are many varieties of 
elephant ivory—“descriptions," 
as the ivory buyers and workers 
know them—Asiatic ivory such 
as Indian and Siamese; the 
African kinds known by names 
of their geographical origin 
such as Abyssinian, Sudanese, 
Zanzibar, Uganda, Congo, Mo¬ 
zambique, Angolo, Egyptiun, 
Senegal, Niger, and Ambriz; 
others named for the uses to 




Mombasa and Zanzibar, the two 
greatest ivory marts on the East 
Coast, by far the greater pro¬ 
portion of large tusks—those 
weighing 40 pounds and over, 
the writer buying none smaller 
—undoubtedly came from fresh¬ 
ly killed elephants, as recently 
dried bloodstains and tissue at¬ 
tested. 

The largest pair of tusks of 
which there is any definite rec¬ 
ord weighed 228 and 232 
pounds, and came from Tan¬ 
ganyika, then German East 
Africa, in 1898. Fifty years ago 
it was not uncommon for a lot of 
“prime" tusks to average 90 


which they are put, such as ball 
and bangle; and others with such 
odd names as Cutch, Gendi, scri- 
velloes, and so on. All ivory is divided 
into two great classes, “hard" and 
“soft.” By far the greater portion of the 
world’s ivory, from ancient limes to our 
own, has come from Africa. The supply 
of African ivory has not only been many 
times greater than that of Asiatic ivory, 
but African tusks run larger and are of 
superior quality. There are large de¬ 
posits of fossil or mammoth ivory in 
the tundra surrounding the mouth of 
the Lena River in Siberia and on the 
Islands nearby, and though the tusks 
are much larger than the run of ele¬ 
phant ivory, they are largely defective, 
and of little commercial value so long 
as a good supply of African ivory may 
be had. Very little Asiatic ivory is ex¬ 
ported from that continent; most of it 
is used in India for bracelets and ban¬ 
gles for native brides. 

So ivory, as we generally know it, 
oemes from the African elephant. Liter¬ 
ally millions of those noble animals 


Above: Weighing Ivory in 
the compound of an 
American trader’i estab¬ 
lishment in Zanzibar. 

Right: An ivory poacher's 
caravan crossing a stream 
in the Belgian Congo with 
their stolen tasks . The 
ivory in both illustrations 
was shipped to America 
and there fabricated into 
ivory piano key* 

have died at the hands 
of those whose only ob¬ 
ject was to seize the 
ivory they carried, for 
the elephant must be killed to secure 
its jewels, as the tusks poetically have 
been called. The elephant does not 
shed them; it requires hours of care¬ 
ful chopping in a fresh kill to free them 
from the bony sockets which terminate 
almost on a line with and between the 
eyes, or the carcass must be left several 
days until decomposition has advanced 
sufficiently to permit them to be 


pounds in weight; 20 years ago the 
average ran about 70 pounds; and now 
an average of 55 pounds is considered 
good. 

Not only, in the old days, were the 
tusks stained with the gore of the fallal 
elephants, but with die life-blood of 
countless humans besides. The story of 
the acquisition of ivory in the 19th Cen¬ 
tury is also that of Africa in the most 
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cruel aspect of all Its tragic history. 
The slave trade and the ivory trade were 
one, interlocking and interdependent. 
Probably never in any other land or 
ag6 did the natural treasure of a con¬ 
tinent bring upon it so cruel a fate, 
over so immense a territory, as was 
Africa’s in the years of the domination 
of dm Arab ivory raiders. They pressed 
into the deep interior of the continent 
long before the first European explorers, 
ana with their guns and powder ter¬ 
rorised and conquered, burned, en¬ 
slaved and stole, throughout a country 
nearly os large as the United States 
east of the Mississippi, for decades. 

T HEY forced the natives, in every 
conceivable cruel manner, to deliver 
their accumulations of ivory, enslaved 
them when they could produce no more, 
and sold them for more ivory as human 
meat to the cannibal tribes about; then, 
since the only means of transporting 
the ivory was by human carriers—the 
tsetse fly making the use of beasts of 
burden impracticable—enslaved still 
more to carry the ivory to the coast. 
There the captive survivors of tile slave 
march—it was estimated that not more 
than one in five slaves lived to reach 
the coast—were sold along with the 
ivory ttufcs they had carried. Without 
the ivory, so Livingstone and others 
were told by the Arabs, the sluve trade 
could not pay. Livingstone proposed the 
placing of armed steamers on the 
African lakes to enforce a legitimate 
trade in ivory and thus kill the slave 
trade at its source. 

Today most of the ivory comes from 
the Congo, the upper Sudan, Tanganyika 
Territory, and Portuguese Africa. The 
white truders and British Indians get 
most of it from the natives, from whom 
they buy it legitimately or surrepti¬ 
tiously, as suits the market best. In the 
former case the ivory tax is puid and the 


often easy to obtain if one U of 
the right nationality and hat a 
little influence. A great deal of 
ivory is poached by elephant hunt¬ 
ers in the Belgian Congo and 
Portuguese East Africa and 
brought over the British line, 
where, if necessary duty is at 
hand, there are no questions ask¬ 
ed. Thus in many ways, straight¬ 
forward or devious, the ivory is 
gathered, and started on its long 
journey to the working tools of 
the artisans of civilization. 

Shipment of ivory will seem to 
many to be very carelessly at¬ 
tended to, for despite its great 
value and its easy susceptibility 
to damage, the tusks are shipped 
from Africa without any protec¬ 
tive covering of any kind, the bare 
ivory being stencilled with the 
shipper’s mark, number, and the 
port of destination. It has been 
found through long and costly ex- 
- ... perience that the appeal of the 

Cutting into blocks across the grain) tbs r .... . 

firs, operation in making ivory piano key. unprotected ivory itself is more 

potent in ensuring safe handling 
than any of the forms of cover- 

tusks follow the regular trade routes, ing that have been used. 


whereas in the latter, they i 
across the line of an ndjueeti 


re taken One knows, of course, that ivory is 
colonial used for carvings, for cutlery and other 


sovereignly and the import duty paid, handles, for billiard balls, miniatures, 

thus legitimizing the ivory. The natives and other objects; but, if we except the 

find a great deal of ivory in scattered Indian bangle trade, more ivory is used 

tusks and small hoards which the gov- for piano keys than for all other pur- 

ernments take at a fixed nominal sum fxises combined. Ivory, not alone be- 

and then sell to the traders. cause of the exquisiteness of its contact 

In almost all jurisdictions the natives to the human hand, is the ideal material 

are allowed, within the confines of the for the piano keyboard. It is yielding 

district in which they were born and to the touch, yet firm; cool, yet never 


have lived a requisite numlier of years. 


■ warm, whatever the tempera¬ 


te kill elephants and sell the ivory thus ture; smooth to the point of slipper)'- 


obtained. Sportsmen often sell their 
ivory to help defray their safari costa; 
government hunters often are despatch- 


ness, so that the fingers may glide from 
key to key instantly, yet presenting just 
enough friction for the slightest touch 


ed to kill troublesome or destructive of the finger to catch and depress the 
elephants. Special ivory licenses are key and to keep the hardest blow from 
sliding and losing its power. 



T HE largest individual users of Ivory 
in the world are the American com¬ 
panies who manufacture keyboards for 
the piano makers of this country, Can¬ 
ada, and Australia. The center of the 
ivory industry in the United States lies 
in two small adjacent towns in Con¬ 
necticut, on the river which gives the 
state its name. There is a large ivory 
cutting company in Buffalo, also. One 
of the Connecticut ivory cutters. Pratt, 
Read & Company, of Deep River, is 
among the oldest surviving manufac¬ 
turers of any kind in this country, its 
ivory business having been established 
in 1806, daring the term of Thomas 
Jefferson, on the same spot where the 
present factories stand. The photographs 
of piano key manufacturing were taken 
in their factories. The few American 
piano key companies—there are only 
three—influence almost to a dominating 
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Jbe minimal These piece* are then 
sawed out* and the resulting small 
oblong Mocha «re sliced into the Wary 
wafers that fully oarer the piano keys. 
Each of the sawing operations is done 
under a stream of water to prevent 
burning the ivory: the condition of the 
saws is of vital importance and is 
watched carefully. 

The ivory wafers are then bleached 
in jars containing peroxide of hydrogen, 
in the endeavor to make them as uni¬ 
form in color as possible, for there are 
many shades and imperfections in a 
single tusk of ivory. After the immer¬ 
sion is over, the pieces are placed in 
glass houses which to the passerby seem 
to be the hot-houses of some horticul¬ 
turist, and there left to whiten in the 
sun. From the sun bath the ivory pieces 
go to a department where, in the north 
light, they are graded according to their 
grain and matched into sets for the 



keyboards. 

Meanwhile the wooden 
board which forms the major 
portion of the keyboard is 
being made from sugar pine 
from the Pacific slope or bass¬ 
wood from the middle West 
and marked, drilled, and 
bushed to the particular spac¬ 
ing or “scale" of the piano in 
which the completed key¬ 
board is to be used. A frame 
or bed for the keyboard is 
also made and drilled cor¬ 
respondingly. 

At the proper time the ivory 
and the board meet; a strip 
of white backing cloth is first 
glued on the board, and then 
on the cloth the ivory is glued 


extent the price of ivory even 
in the remotest depths of 
Africa. At present the cost 
of a good quality of Congo 
ivory is about $2.25 per 
pound at New York. 

On arrival at the factories 
of the key makers, the tuska 
are stored in vaults, well pro¬ 
tected from the light and any 
extreme changes of tempera¬ 
ture and humidity. In the 
first manufacturing operation 
they are “junked,” or cut 
across the tusk, to make 
blocks corresponding to the 
length of the pieces required 
for the piano keys. These 


Piano keys and thrir component*! frame, 
ivories, buttons, sharps, guide pins, capstan* 


blocks are then marked by a 
planner who is expert la the art of 
getting as many blocks of the broad 
pieces for the “heads" or front part of 
the piano key, and the “tails" which 
are the narrow pieces which run along- 
side the sharps or black keys, as ia 
possible out of them, leaving at the 
same time as few wedges of scrap be¬ 
tween the head and tail blocks as can 


with a light gray gelatinous adhesive 
made in France, and set firmly, but with 
extreme nicety, in a heavy press. After¬ 
ward the ivory on the board ia planed, 
sometimes only one or two thousandths 
of an inch, by rapidly routing cutters. 
Then the ivory Is polished on buffers. 

The next step is the separating of the 
keys, thus far all together in a single 


board. Gang saws spaood to the width 
of the keys in front and band saws for 
cutting the rearward portion of the key* 
that swing to right or left to meet the 
spacing of the piano strings, which is dif¬ 
ferent than that of the front of the keys, 
are used for this work. Then the pieces 
which form the bases for the black keys 
are sent to another department to have 
the black tops or sharps glued on. 

The sharps are made of various ma¬ 
terials. They may be of ebony from 
Madagascar or boxwood from the West 
Indies, or of native birch. These pieces 
are stained a deep black in each a thor¬ 
ough manner that if you should ent one 
of them in two you would find that the 
wood was stained not merely on the 
surface but all the way through. Thia 
is done by forcing the stain into the 
wood under pressure in a chamber in 
which a partial vacuum has first been 
created. A very fine sharp is made, 
also, by forming a piece of black cellu¬ 
loid, first rendered plastic by heating, 
over a core of birch. 

After the sharps are glued on, the 
black keys must find their way back to 
their own positions in the identical set 
of ivory keys from which they were 
parted, and they always do, though the 
thing appears as mystifying to the out¬ 
sider as the process by which one finally 
gets one’s own washing out of the steam- 
laundry’s common tub. 

T HE final steps may be passed over 
quickly. The sharps and naturals are 
reunited, the frame is brought up, with 
its rows of shining pins firmly and ac¬ 
curately set, and on them the keys are 
fitted and regulated. Then with the final 
inspection done, the keyboards are 
shipped off in piano boxes, so that the 
piano maker who receives them can use 
the container again in shipping a piano. 
Soon all manner of human hands, from 
those which bear the stumbling fingers 
of practicing childhood to others tipped 
by the accomplished digits of the vir¬ 
tuosos, are at work on them with vary¬ 
ing effects on our peace and happiness. 

The making of piano keys is not quite 
as simple an affair as the foregoing 
may make it seem to be. Because of the 
never-uniform quality, texture, and sus¬ 
ceptibility of the ivory it is in reality a 
tremendously difficult, tricky business, 
to which few set formulas apply, and 
one which necessarily requires constant 
expert, individual judgment to over-, 
come the peculiarities of each task of 
ivory used. 

If only the elephants would standout- 
ize their production, the ivory workers 
would be happy to do the tame with 
theirs. Since, however, there ia no way 
of inducing the elephant to co-operate, 
the skill of the workmen must be re¬ 
lied upon for the production of high 
quality articles from the pearl of the 
forest 
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Blindness and False Shame 

SVNE thing that has long irked all men 
Vof science is the false sense of deli¬ 
cacy that surrounds the subject of syph¬ 
ilis, the ravager which blinds and kills 
thousands. This dread disease is not 
something to be looked upon as the re- 
.suit of sin, a subject to be tabooed; it 
is rather a powerful enemy that should 
be treated as such and attacked with all 
the weapons of science—in the open. 

Estimates of a prevalence of syphilis 
up to 12 to 18 percent have been made 
for cities such as New York, Paris, and 
Berlin, but Professor Edward H. Cary, 
M.D., LL.D., of Baylor University, said, 
in a paper read before a conference o( 
the Society for the Prevention of Blind¬ 
ness, that he believes this is too high. 
He estimates that if our total population 
were examined, 6 to 7 percent would 
show a positive Wassermann test. This 
means that that percentage may suffer 
blindness, may transmit the disease to 
unsuspecting loved ones, and may bring 
into the world children that are blinded 
by syphilis at birth or later in life. 
Moreover, as every one knows, the mor¬ 
tality in syphilitic cases is high. 

Professor C. S. O’Brien, M.D., of the 
State University of Iowa, said before the 
same conference that if the disease is 
recognized in the child during infancy, 
proper treatment may prevent its effect 
on the eyes; if not, then very little can 
be done to stop the process. If it is de¬ 
tected in the mother before marriage 
or even during early pregnancy, proper 
treatment of her case will give the child 
a chance to be born with normal eyes. 

Professor O'Brien suggests that a law 
be passed to compel all persons to sub¬ 
mit to blood tests and. further, that all 
women should have blood testa as soon 
as they become aware of pregnancy. Of 
the efficacy of the first, we have our 
doubts; laws seem nowadays made to 
be broken. Education of the mass of our 
population is what we need and that 
wifi never be achieved while the present 
hush-hush attitude prevails. Syphilitic 
eye defects must be prevented by active 
educational propaganda. 

We believe with Professor O’Brien 
that syphilitica should not be allowed 
to marry and that all pregnant women 
should have blood tests. The stark truth 
la that no prospective mother knows 
th|t she la free of a dormant syphilis; 
it may be hereditary or she may have 
contracted It in ways for which she 
should suffer no reproach nor feel any 
paraonal shame. Once it is discovered, 


immediate and prolonged treatment is 
necessary. 

We have spoken frankly but not in¬ 
delicately; we have simply stated un¬ 
alterable facts. The more others speak 



as frankly, the more chance will scien¬ 
tists have to combat the blindness which 
occurs as the mult of metasyphilitic 
disease. But while prudery or a false 
sense of shame covers up the facts, the 
great destroyer may, like lightning, 
strike anywhere. 


Too Fat? 

B Y continuing the “slim silhouette” 
in women’s fashions, dress design¬ 
ers are salting the gold mine which 
already has enriched purveyors of fat- 
reducing remedies, most of which are 
wholly worthless, some, indeed, being 
harmful 

The Food, Drug, and Insecticide Ad¬ 
ministration of the Department of Ag¬ 
riculture states that “No drug or 
mixture of drugs known to the medical 
profession can be offered for the pro¬ 
miscuous use of the public for reducing 
weight without introducing an element 
of danger.” In fact, the Administration 
has record of a case in which death re¬ 
sulted from an overdose of a widely 
sold anti-fat concoction. 

Therefore, whatever your reasons for 
reducing, do not allow your reason to be 
seduced by lurid advertisements. Con¬ 
sult your physician and let him pre¬ 
scribe the remedy, if there is one for 
your particular case, and then follow his 
instructions conscientiously. It’s safer! 

International Affairs 

When Mr. Hoo- 
Our Peacemaker ver was elected it 
was predicted in 
some quarters that his long residence 
abroad would cause him to take a lively 
interest in foreign affairs; and so it has 
come to pass. Not content with the re¬ 
sults of the London Naval Conference 
the President is now undertaking 
through Mr. Hugh Gibson, American 
Minister to Belgium, to reconcile the 
conflicting claims for naval tonnage of 
France and Italy. 

The purported reason of our interest 
in this problem is the fear that England 
will insist upon increasing her naval 
program if France and Italy continue 
to add to their navies, and England’s 
building will cause us to increase our 
navy or fall farther behind. In short, 
we must either persuade these two 
states to decrease their naval programs 
or spend some more money on our fleet. 

The reason given these two states for 
our gratuitous but friendly advice is 
that jointly with England we were in¬ 
strumental in calling the Naval Confer¬ 
ence, which has unfortunately caused in¬ 
creased tension in the French-Italian re¬ 
lations and therefore we feel it our 
duty to assist them in finding a formula 
for their two navies that will remove 
this friction. 

(Please turn to pagt 67) 






TESTING THE ASTRONOMICAL YARDSTICK 

By HENRY NORRIS RUSSELL, Ph.D. 


T HE earth's distance from the sun 
has sometimes been called “the 
astronomer’s yardstick," since it is 
the unit which he uses in describing 
other distances. Our best methods for 
measuring the distances of the planets— 
and, for that matter, of the nearer stars 
—do not give an answer directly in 
miles or kilometers; they tell us how 
many times the sun’s distance or what 
fraction of it we have to deal with. 
Hence the accurate measurement of the 
sun’s distance (or to bo accurate our¬ 
selves, of the mean value of this dis¬ 
tance, which varies in different parts of 
the earth’s orbit) is one of the major 

K obtains of observational astronomy. 

any ways of measuring it have been 
devised and put in practice. The results 
agree so well that it is unlikely that the 
accepted value, 92,870,000 miles, is in 
error by as much as one-fiftieth of 1 
percent. 

But even this small margin of uncer¬ 
tainty amounts to more than 18,000 
miles, and it would be worth while to 
diminish it. The best chance of doing so 
by direct observation that 
will fall to the lot of any 
astronomer now living comes 
at the present time, and an 
extensive and carefully 
planned series of observa¬ 
tions are already under way 
at many observatories. 


rpO find the sun’s distance 
X we begin by measuring 
that of a planet—for the ratio 
of the two can be calculated 
with all the accuracy we need 
if once we know the planet’s 
orbit. The nearer the planet 
is to us the more accurate 
our measurements will be; 
for they depend upon the 
convergence of the lines of 
sight from various parts of 
the earth, on the familiar 
principle of the range finder. 

Of all the planets the little 
asteroid EroS comes closest 
to the earth and it will be 
nearer late in January than 
it has been since its discovery 
in 1898, or than it will be 
again until 1975. Why this 
happens appears clearly 
from Figure 2. Eros moves 
In a decidedly eccentric orbit 


At aphelion its path is more than 70,- 
000,000 miles outside the earth’s orbit 
but at perihelion the distance is only 
13^40 ,MO miles—which is but a little 
more than half the distance of Venus. 

Such close approaches are rare, for 
the orbital velocity of Eros at perihelion 
is almost equal to that of the earth 
(though in other parts of its orbit it is 
smaller). If the earth is behind the 
planet as the two approach the region 
where the two orbits are nearest it has 
a “stern chase’’ and can not catch up 
with Eros until the favorable region has 
been passed. On the other hand, if the 
two planets are abreast of one another 
at perihelion they will remain so for a 
good while. This is happening at the 
present time. Eros comes to perihelion 
on January 17th. At this time the earth 
is not quite in line between it and the 
sun, but we are only five days’ motion 
behind. It takes us a whole month to 
catch up far enough to get between 
Eros and the sun, so that opposition does 
not occur until February 17th. The dis¬ 
tance reaches its maximum on January 



Figure It Tbs path of Bros. Tbs figure below each 
indicates the parallax, which is explained in the 


30th, 16,200,000 miles, and is less than 
20,000,000 miles for almost two months. 

A still more favorable approach hap¬ 
pened in 1894 when the earth was only 
a day and a half ahead of Eros, but un¬ 
fortunately this happened four years be¬ 
fore the planet was discovered. In 1900- 
01 the earth was 17% days ahead and 
the least distance was a little less than 
30,000,000 miles. Hundreds of observa¬ 
tions were made on the planet that win¬ 
ter, and the resulting value for the sun’s 
parallax and distance is the best that 
has yet been obtained by the geomet¬ 
rical method. The planet is so mnch 
nearer this time that one night’s work 
should be as valuable a* three nights 
then (with instruments of equal power). 

F OUR revolutions of Eros take 16 
days longer than seven of the earth. 
In 1938, therefore, the earth will be 11 
days ahead of Eros at perihelion and 
conditions will be better than in 1901. 
Reckoning ahead, it appears that in 
1968 the earth will he 11% days be¬ 
hind, and in 1975, 4% days ahead; 

which will give the observers 
another chance substantially 
as good as the present, but 
little better. In the year 2012 
the earth will be less than 
two days behind Eros and 
only then will the lost op¬ 
portunity of 1894 be re¬ 
peated. 

The planet’s track in the 
heavens at a favorable op¬ 
position Is unusual and 
curious (Figure 1). Its orbit 
is inclined nearly 11 degrees 
to the ecliptic, and the node 
nearly coincides with the 
perihelion, as is shown in 
Figure 2. In consequence the 
planet at this time is moving 
eastward around the sun at 
very nearly the same rate as 
the earth, but is also moving 
southward or, in the figure, 
downward through die plane 
of the paper. For us who 
watch from the earth the 
eastward motion is almost 
neutralized while the south¬ 
ward motion is apparently 
rapid. Before opposition Eras 
is far north in Ursa Major 
(Figure 1J. It sweeps south¬ 
ward in a wide com, crosses 
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the ecliptic (bout at right angles, and 
is almost stationary in March in the 
southern constellation Antlia, almost 
40 degrees from the ecliptic and with 
the declination differing by 74 degrees 
from what it was in November. The 
planet’s distance decreases from 51,- 
000,000 miles on October 25 to 16,200,- 
000 on January 30, and increases to 
50,000,000 before the end of ApriL It 
will be nearly three magnitudes brighter 
at the middle date than on the others. 
Recent observations show that it is 
fainter than was anticipated, and at best 
it will be between the eighth and ninth 
magnitudes and quite invisible without 
teleacopic aid. 

To identify Eros the observer should 
have a good star chart. It will then be 
fairly easy to pick the planet out by its 
rapid motion, which amounts to a degree 
per day. For the benefit of those who 
may care to try, this brief ephemeris is 


given: 

R.A. Dec. 

Jan. 5 lOh 28.0m + 23°7' 

17 10 31.4 -j-11°12' 

29 10 23.4 — 2°8' 

Feb. 10 10 7.2 —13°57' 


T HE precise observations of the 
planet which are made to determine 
the sun’s distance, present interesting 
complications. What we must measure 
is the planet’s parallax—that is, the dif¬ 
ference of its direction as seen from the 
point where each observer happens to 
be, and from the earth’s center (which 
is adopted as a standard). We can not 
of course observe it from the latter 
point, but since we already know the 
planet’s distance very closely we may 
proceed as follows. 

Starting with the present accepted 
distance of the sun we may calculate 
that of the planet at any time, and then 
by straightforward geometry compute 
just how much the apparent position of 
the planet as seen from the point of 
observation at the given instant should 
differ from the position seen by the 
hypothetical observer at the earth’s 
oenter. Applying those corrections for 
parallax to all the observations we ob¬ 
tain a series of results which, if our 
adopted value of the sun's distance was 
exactly right, would agree perfectly 
with the value calculated from the 
theory of the planet’s orbital motion 
(exoept for the very small errors which 
an unavoidable in even the best oli- 
semtions). If, however, our adopted 
distance from the sun is a little out, 
this agreement will be disturbed and 
can be improved by increasing or di¬ 
minishing the corrections for parallax 
by a small fraction of 1 percent. Just 
what alteration is required is found by 
dm method of least squares, familiar to 
dm computer, which makes the outstand- 
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at observatories throughout the world 
can be combined in a single investiga¬ 
tion. The computer will have plenty to 
do, for in a question of such delicacy 
he can not put trust in even the best 
previous calculations of the elements 
of the planet’s orbit He must deter¬ 
mine them anew and find what < 
rections to them as well as to the 
parallax will give the best possible 
representation of the observa¬ 
tions of the “campaign.” In¬ 
cidentally, of course, we i 
verify that the perturhath ... 
of the planet’s motion by 
the attraction of all the 
other planets have been 
correctly computed. 

All this is very labori¬ 
ous, but the methods 
be employed are well 
known and it is really only 
a question of bookkeep¬ 
ing, so to speak. Still more 
care and forethought are 
required in order that the 
observations themselves 
shall lie free from all 
avoidable errors. Observ¬ 
ers for stellar parallax 
need not bother themselves with a pre¬ 
cise determination of the actual right 
ascension and declination of their stars 
—the relative positions of the stars in 
the photographed field tell them all they 
seek. But in the present case, where 
the planet wanders far over thr heavens, 
the stars around it will be quite different 
from day to day and it becomes neces¬ 
sary to know their places with great 
precision. A long series of “reference 
stars” distributed all along the apparent 
path of Eros was therefore picked out 
years ago, and these have been carefully 
observed at many places so that their 
positions are now among the most ac¬ 
curately known in the heavens. Photo¬ 
graphic methods will add many fainter 
stars to this list. If the astronomer who 
photographs Eros can find four or five 
of these stars on his plate he can mea¬ 
sure the planet’s position, using these 
as standards, and have lull confidence 
in his results. It may be possible to 
guide on the planet, which will then 
show a round image while the stars ap¬ 
pear in traila. Which of these methods 
will give tile most accurate results can 
he found only by trial. 

F INALLY there is a subtle error aris¬ 
ing from the colors of the stars. 
Refraction of light in the earth’s at¬ 
mosphere shifts the slurs’ apparent 
place in the sky and shifts a blue star 
more than a red one. If the planet’s light 
is redder than the average for the stars 
there will be a resulting average shift 
which, though small, is very trouble¬ 
some since it acts always in the same 
direction as an increase in the parallax. 
The apectra and hence the colors of the 


IS 

reference stars have therefore been ob¬ 
served so that observers can avoid stars 
of extreme color, or perhaps balance a 
red one with a blue one. 

One other thing besides the sun’s dis¬ 
tance should be very accurately deter¬ 
mined by this campaign and this is the 



Figure 2 ; Orbit of Bros. From a special leaflet is¬ 
sued by the Attronomical Society of the Pacific 

mass of the moon. As the moon circles 
about the earth every month the earth’s 
own center swings in a small orbit about 
the center of gravity of the two bodies. 
The distances of the two from the center 
of gravity are inversely proportioned to 
their masses. 

This motion of the earth’s center is of 
course allowed for when predictions are 
made of the apparent motions of the 
sun or the planets. If the value at pres¬ 
ent adopted requires any alteration its 
amount can be found from the observa¬ 
tions of Eros by introducing this correc¬ 
tion also into the solution, like the cor¬ 
rection to the parallax. To get a good 
determination the observations must be 
continued for some three months, so 
that the “lunar equation” may swing 
from positive to negative and back again 
several times. 

Many observatories throughout the 
world will engage in this campaign and, 
indeed, are now actively at work upon 
it, taking all the precautions here de¬ 
scribed and various others which we 
have not space to tell of. Most of the 
work will be photographic, as is always 
the case nowadays. Before spring comes 
thousands of plates will doubtless have 
been exposed. Measuring them will be 
a long job and discussing the results 
a longer one, so that it may be fully 
years before the final result is 


After this sketch of what is involved 
in the present Eros campaign it may be 
hoped that the reader will not reproach 
astronomers for the delay. Numerous 
other astronomical problems have in¬ 
volved longer periods of application, 
even, than this.— Princeton. 
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The character of the high Sierra 
country in which the work is taking 
place adds to the difficulties of the 
builders. It is a country of solid granite, 
rising in bluffs which hare been com¬ 
pared to the famous walla of the 
Yoeemite Valley, and descending pre¬ 
cipitously into the canyons of its many 
water courses. Two years, with enforced 
halts during the winter period of heavy 
snow, were required in the building of 
a 30-mile road in that granite country. 
This road had to be oarefully con¬ 
structed to stand the wear and tear of 
three years’ constant traffic, during 
which more than 50,000 tons of cement, 
steel, machinery, and other suppliea 
were to be hauled to the construction 
site. 


A STONE DAM GREATER 
THAN CHEOPS’ PYRAMID 

By P, M. DOWNING 

Vlcs-Prmldcnt and G«n«ral Hsnagar, Psclflc Gas and Eltctiic Company 


A DAM as large as the pyramid of 
Cheops, wonder of the world for 
thousands of years, is the modern 
miracle of industry which features 
California’s latest great hydro-electric 
project. 

Literally moving mountains for its 
purposes, the Pacific Gas and Electric 
Company is constructing at Salt Springs 
high on the Mokelumne River in the 
Siena Nevada, the largest rockfill dam 
in the world. Nearly 3,000,000 cubic 
yards of granite are being massed across 
the canyon of the Mokelumne River, in 
a mighty structure which rises 
330 feet from the river bed, ex¬ 
tends 1300 feet at its crest from 
one canyon wall to the other, 
and measures 900 feet through 
at the base. 

The Pharaohs spent a life¬ 
time in constructing their pyra¬ 
mids. The California power 
company is spending two years 
in constructing its dim. 

Two years to move 3,000,000 
cubic feet of mountain means 
that 125,000 cubic yards of 
granite must be quarried and 
dumped each month. Moreover, 
this tremendous task, involving 
die blasting of mountain sides, 

Ution of mighty rock* 

I aa much as 25 tons, 
g these stones in their 
plane* on the mammoth struc¬ 


ture, is being carried on in the remote 
fastnesses of unbroken mountain coun¬ 
try, 50 miles from the nearest railway, 
where not even crude roads had pene¬ 
trated before the power company sur¬ 
veyors. 

Preceding the actual period of con¬ 
struction on the dam, the builders 
carved roads, extended power lines, con¬ 
structed camps, and iu other ways made 
provision for the use of modern machines, 
for the transportation oi supplies, and 
for the housing of the small city of 
men required to carry on the work. 
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O NE supply does not have to be 
hauled in—the stone for the dam. 
An abundance of excellent quality 
granite for quarrying is right at hand. 
In the building of an ordinary gravity 
type concrete dam, about 150,000 tons 
of cement would have had to be brought 
in to do the work of this stone. Granite 
cliffs at the dam site provide the rock 
supply and it is from these cliffs that 
the stone is blasted away and poured 
down into the river’s chasm. 

Every modern construction conven¬ 
ience is available to the 1600 men who 
are now working on the project here in 
this isolated region. Electricity is avail¬ 
able for all power operations, lines 
having been extended to this location 
from the nearest point on the power 
company’s system, 40 miles away. 
This line was used even for road con¬ 
struction. 

Machinery which has been developed 
during the course of many years’ ex¬ 
perience in the west is available for 
this newest project. Additional equip¬ 
ment has been worked out to 
meet the peculiar problems of 
this job, which is new and un¬ 
usual in many of its feature*. 

Construction at the dam site 
itself began in 1928, and is to be 
completed during the summer of 
1931. Most important of the pre¬ 
liminary tasks were the excava¬ 
tion of a tunnel, 19 feat fat 
diameter, through the granite 
mountain on one side of die 
proposed structure to permit die 
diversion of the river daring the 
period of construction in the 
river bed; and clearing away 
the river bed to the solid founda¬ 
tion. About 310,000 cubic raids 
of loose rock and other ifefari* 
were removed in stripping die 
dam site to bed rock. 

Then began the two-year 
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process of pouring rock into the fill. 
Stone vu dumped from both abutments, 
gradually blocking up the canyon. On 
the downstream face the rock was al¬ 
lowed to roll to a natural angle. The 
upstream face, which must withstand 
the pressure of 130,000 acre-feet of 
water in the gigantic reservoir to extend 
four miles back of it, is being faced and 
sealed with placed stone and concrete. 

Three main quarries are located on 
the north side of the dam. On the south 
side, excavations for a spillway provide 
about 500,000 cubic yards of rock. An 
;e haul of about 1500 feet is re- 
1 between quarries and the fill, 
i transportation is carried on by 
tractor-drawn trailers of nine cubic 
yards capacity, from the spillway quar¬ 
ry. Thirty-cubic-yard railroad cars, 
drawn by electric locomotives, haul the 
rock from the north quarries. Both side- 
dump and end-dump cars are used, the 
latter being one of the innovations 
which have been worked out on this 
job. The cars are loaded by electric 
shovels. 


Q uarrying here is spcctucuiur. 

The first step in the process is to 
break off a great slice of mountain. To 
accomplish this, a line of vertical holes 
is drilled 60 to 180 feet deep, 20 feet 
apart, and 30 to 45 feet back from the 
face of the cliff. Across the base of the 
ledge, horizontal toe holes are drilled 
about 24 feet back and approximately 
eight feet apart. These holes are loaded 
with explosive, the blast is touched off, 
and a section of the mountain crumples. 

The largest of these blasts was set off 
last November, when a granite face 160 
feet high, 45 feet deep, and 750 feet 
long was shattered into 231,700 cubic 
yards of broken stone in a single ex¬ 
plosion. In preparation for this blast, 44 
vertical holes 158 feet deep, and 99 toe 
holes 24 feet deep, were loaded with 
116,250 pounds of Hercules dynamite. 
Products of big shots such as this are 
further broken up by blasting into 



One of two four-yard electric shovels used on 
the job. Operated by a single man, this shovel 
loads rocks weighing up to 23 tons on the cars 


sizes convenient for hand¬ 
ling. 

Facing the dam on its 
upstream slope makes up 
a large part of the con¬ 
struction task. A layer of 
placed rock, 15 feet thick, 
covers the entire slope, 
and each stone in this fac¬ 
ing must be handled sep¬ 
arately. Five crawler 
cranes, which have been 
converted from power 
shovels, are used for this 
work. With wire rope 
slings, these cranes handle 
rocks weighing as much as 
10 tons. 

The large rocks are 
chinked with smaller 
stones, the whole making 
a solid face for the concrete slab which 
is later poured over the surface. At 
60-foot intervals, grooves arc left in the 
placed rock sections, which allow for 
concrete ribs under the edges. 

Thickness of the concrete slab varies 
from 36 inches at the bottom of the 
dam to 12 inches at the crest. One of 
the new construction methods of this 
project was developed for the pouring 
of this slab. This is the use of a sliding 
steel form instead of a stationary form. 
The slab is poured in sections 60 feet 
square, the edges of the panels resting 
on the concrete ribs provided for when 
the grooves were left in the placed rock 
section. The entire section is completed 
in one continuous pour taking about 12 
hours. 

Completion of Salt Springs Dam will 
be the first step in a great hydro devel¬ 
opment project which is to provide 
electric generating capacity of 228,000 
horsepower on the Mokehunne River. 
The reservoir to be formed by this dam 
is to he the main storage body for four 
generating plants at lower levels. 

The entire development will not be 
completed for a number of years, but 
the first units will go into operation in 


the summer of 1931. Construction of 
two power houses and auxiliary facil¬ 
ities is going on simultaneously with 
the building of the dam. Salt Springs 
power house, at the foot of the dun, is 
to have a capacity of 15,000 horsepower 
when it first goes into operation. 
Twenty miles down the River is Tiger 
Creek Power House, an 80,000-horse- 
power plant which will be completed 
at the same time. Concrete canal and 
tunnel will carry the water from Salt 
Springs to Tiger Creek. 

Two other power houses arc to be 
built below Tiger Creek eventually, and 
an additional capacity of approximately 
35,000 horsepower is to be added at the 
Salt Springs Power House later. 

Approximately 40,000,000 dollars is 
being spent on this great hydro-electric 
development, which is the newest 
project of the Pacific Gas and Electric 
Company, California’s largest power 
utility and third largest service com¬ 
pany in the United Slates. Increased 
electrical facilities being developed by 
this company will benefit a territory of 
approximately 75,000 square miles ex¬ 
tent and upwards of 1,200,000 house¬ 
holds, factories, farms, and shops. 



F l Mkwi shots have ilruity torn sway much stoat from Tbs same dlf "srupting.” When this blast was m ada, 

this cliff. Hobs havs bwn drilled tnd louiad for anothar stoat totalling 231,700 cubic yards crumpUd from its faca 




HAS LIVING MATTER BEEN PRODUCED 
IN THE LABORATORY? 

By MAYNARD SHIPLEY 

Proliant, Tlx Sciatic* Laafut of America 


I F ihe “discovery” announced and 
discussed in this article is confirmed 
by other men of science than the 
one who has made it, its date of publi¬ 
cation will mark the beginning of an 
epoch, not only in biochemistry but in 
biology, und may be the beginning of 
the end of certain schools of thought 
and philosophy. It will signify that in 
the summer of 1930, possibly proto¬ 
plasm was produced from inorganic 
. matter by aid of photosynthesis, or so¬ 
lar chemistry, in the laboratory of a 
Mexican biochemist—one whose inten¬ 
sive labors in the provinces of biochem¬ 
istry, biophysics, and related subjects, 
extend over a period of a quarter of a 
century or more. Even if—as seems 
more probable—only the first close ap¬ 
proach to this great discovery has as 
yet been made, the announcement is an 
important one. 

In January 1929, readers of the 
Scientific American were made ac¬ 
quainted with the remarkable success 
attained by Dr. Alfonso 
L. Herrera, then Direc¬ 
tor of the Biological In¬ 
stitute of Mexico, in the 
production of certain 
inorganic bodies closely 
resembling living or¬ 
ganisms, not only in 
form, but in behavior. 

The likeness pertained not only to forms 
and structures but also to lifelike cell 
phenomena: for example, the imitation 
of cell division, the formation of “nu¬ 
clear bodies,” spindle formation (the 
“mitotic” figure), extension and retrac¬ 
tion of pseudopodia or temporary feet 
(in amoeba-like forms), and so on. In 
order to distinguish these purely chem¬ 
ical structures from living forms. Dr. 
Herrera gave them the name of “pro¬ 
tobios,” and, later, of “colpoids." 

PHOTOSYNTHESIS—chemical syn- 
A thesis due to the effects of sunshine 
—played no part in the production of 
these more or less lifelike inorganic 
structures. More recently, however, Dr. 
Herrera has given increasing attention 
to experiments in photochemistry. Dur¬ 
ing the past five years, the present writ¬ 
er has been in constant touch with the 
progress of this brilliant and indefat¬ 
igable biologist and biochemist; and 



on August 22, 1930 (which may some 
day be a memorable date), Herrera 
wrote that he felt justified at last in 
announcing that he had produced pro¬ 
toplasm from inorganic materials—or. 
at least, a substance which he could not 
distinguish from protoplasm. The forms 
incidentally produced include bacteria. 
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fungi, “connective tissue,” and what ap¬ 
pear to be simple protuxoa. 

While these apparently living forms 
may be merely lifeless bodies with a 
startling resemblance to certain typical, 
though low, forms of life, Dr. Herrera is 
confident that he has seen evolve before 
his very eyes that complex of organic 
compounds called protoplasm, upon 
which all life is dependent. He is, how¬ 
ever, careful to »ty that he does not 
care to assert, as yet, that his protoplasm 


is “complete and living." It suffices for 
the present to say that a great step for¬ 
ward is believed to have been made in 
physical chemistry, through the synthe¬ 
sis of a product not readily distinguish¬ 
able from protoplasm. 

O N the face of his reports, as made 
to me in August and September, 
it certainly would be imprudent to 
jump to any definite conclusion, either 
for or against. One’s first impulse nat¬ 
urally is one of incredulity, consider¬ 
ing the apparently insuperable difficul¬ 
ties involved. But few who are con¬ 
versant with the progress made during 
the past five years or so toward the 
production of living matter from so- 
called dead elements and compounds 
doubt that science is very near one of 
its goals—the production of living mat¬ 
ter by the chemist in his laboratory. 

I shall attempt to show in the dis¬ 
cussion which follows that Herrera's 
results are not isolated, but may be 
taken as representing 
the logical next stage 
in work that has been 
going forward during 
the past 60 or more 
years. 

How close to actual 
living organisms are 
the forms produced by 
Herrera? It is the veTy perfection, 
structurally, of the vegetal (?) and 
animal (?) forms and tissues revealed 
by his powerful microscope that gives 
us pause. They are a bit too far ad¬ 
vanced, one would think, to be represen¬ 
tative of primitive life forms, and unless 
we are prepared to go back to. the In¬ 
numerable experiments of Dr. Charles 
Bostian and his heterogenetic findin gs, 
and, in a sense, begin all over again, 
we are all but compelled to assume that 
the forms and phenomena observed by 
Herrera do not represent primitive 
forms of life—or even of near life— 
but are due merely to accidental resem¬ 
blances to living organisms. However, 
this may be a mistaken view of .the 
subject It is unfortunate that the photo- 
micrographs reveal so little of the 
delicate structures seen directly under 
the microscope. (Dr. Herrera was wood 
enough to send me some actual speci¬ 
mens for microscopic study.) 
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A brief r£sum£ of some of the work 
accomplished by his predecessors will 
aid in an intelligent evaluation of Her¬ 
rera’s present results. 

Speaking of his astonishing products, 
Herrera says: “It is confirmation of 
von Baeyer’s theory which you quote 
in one of your published works.” It 
was von Baeyer who first suggested 
that the initial stage in the synthesis of 
organic matter from inorganic, by the 
green leaf (when exposed to radiant 
energy), consisted of a reaction in which 
a molecule of carbon dioxide of the 
air was “seized” and the oxygen re¬ 
moved, forming, in the presence of a 
molecule of water, formaldehyde, the 
simplest possible of the carbohydrates. 
The oxygen thus produced is merely a 
by-product, as suggested by Priestley 
and Ingenhausz a century earlier. 

These chemists noted that when the 
green substance of the leaf, “chloro¬ 
phyll,” was exposed to sunlight, it gave 
off oxygen from plants containing it. 
About 1865, Sachs, professor of botany 
at Wurzburg, came to the erroneous 
conclusion that the first organic product 
formed in the leaf was starch, and that 
the production of this carbohydrate 
took place most vigorously when the 
leaves were exposed to the yellow-red 
rays of sunlight. Later research led to 
the conviction that cane sugar (C,„H = 0„) 
was the first product. Then von Bueyer, 
professor of organic chemistry first at 
Munich and later at Berlin, put forward 
his formaldehyde theory, which still 
holds the field, though not without criti¬ 
cism at the hands of that eminent 
American biochemist, Or. H. A. Spochr. 
However, mast workers, for example, 
Benjamin Moore, Daniel Berthelot, 
E. C. C. Baly, Webster, Heilbron, Bar¬ 
ker, and others, accept the theory of von 
Baeyer. 

V ON BAEYER explained the produc¬ 
tion of carbohydrates (starches, 
sugars, cellulose) by a primary forma¬ 
tion of formaldehyde. Carbon dioxide 
plus water forma formaldehyde plus 
oxygen, by means of light rays, in the 
presence of the green pigment, chloro¬ 
phyll, found in the leaf of the plant. 
Note that only three elements are pres¬ 
ent—carbon, hydrogen, and oxygen. But 
formaldehyde has a strong tendency to 
add to itself, or combine with itself, 
more of the same species of atoms or 
elements. In the green leaf of the plant, 
under the influence of radiant energy 
acting on the chlorophyll, it multiplies 
its original formaldehyde molecule by 
six, but adds no new element, thus 
changing from formaldehyde (familiar 
as the disinfectant and preservative 
called "formalin”) to grape sugar. 
Cane sugar can be formed synthetically 
from a mixture of glucose and fructose 
by eliminating a molecule of water. 
Starch is produced by the plant from 
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glucose, direct, also by condensation. 

But what of protoplasm, which Her¬ 
rera thinks he has produced photosyn- 
thctically? The formation of living 
matter, as the physiologist knows it, 
consists in the synthesis of the proteins, 
nucleins, fats, and carbohydrates of the 
cells, from the “split products,” of which 
1 shall speak presently. Of the three 
classes of organic compounds, the most 
complex are the proteins. Their chemiral 
structure is based principally upon 
nitrogen. The proteins are readily 
broken down or “split” into a number of 
constituents or units, known as “amino- 
acids,” containing hydrogen and nitro¬ 
gen. The amino-acids all possess the 
properties of both acids and bases, and 
the different proteins found in different 
kinds of living tissue are made up of 
umino-acids combined in different pro¬ 
portions. 

In 1883 CurtiuH was able to synthesize 
certain elements which yielded a suh- 



Resembling alveolar 


stance whose chemical reaction was 
characteristic of protein products. The 
proteins, or proteids, form the essential 
basis of protoplasm, und consist, as 
said, of nitrogen, hydrogen, carbon, 
and oxygen; some of them also con¬ 
tain phosphorus and sulfur. They 
form a thick, viscous solution in water, 
what is known to the chemist as a colloid 
solution, or “aolwhich on very slight 
provocation passes into a gelatinous 
solid, or “gel.” This complex mixture 
of sol and gel, together with the com¬ 
pounds mentioned above, is what i* 
meant by the term “protoplasm”; and it 
is this substance, or something much 
akin to it, which Dr. Herrera has pro¬ 
duced from a few simple inorganic ele¬ 
ments, by photosynthesis. 

Soon after Curtius built up in the 
laboratory his protein products, Emil 
Fischer showed thul both plant and 
animal proteins could lie split up into 
amino-acids; and he devised methods 
of combining these substances, linking 
them together into complex bodies— 
polypeptides—resembling the peptones 
which are produced by the action of 
digestive ferments on proteins. These 
bodies are regarded as probable stages 
in the construction of the complex which 
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Forms suggesting division of amoeba 


we call proteins, bodies essential to the 
formation of protoplasm. 

Skillful biochemist as he was, Fischer 
could not, by synthetic methods, pro¬ 
duce protoplasm; nor, for that matter, 
starch or cellulose. The most he suc¬ 
ceeded in doing was to produce the poly¬ 
peptides. But radiant energy can—and 
does—do what no chemist in his labo¬ 
ratory can accomplish by his limited 
methods. In some manner light vibra¬ 
tions transform the molecular com¬ 
plexes and produce the chemical energy 
requisite for the changes brought about. 

The late Dr. Benjamin Moore demon¬ 
strated conclusively that dilute solu¬ 
tions of nitrates exposed either to 
sunlight or to an artificial source of 
light rich in light energy of short wave¬ 
length, undergo conversion of nitrate 
into nitrite. This reaction, like that of 
the formation of formaldehyde by trans¬ 
formation of the energy of sunlight into 
chemical energy, involves an uptake of 
chemical energy similar to that which 
takes place in green leaves when organic 
carbon compounds arc formed. Dr. 
Moore’s results show that, while rain¬ 
water which has been held for a con¬ 
siderable time contains no nitrites (all 
having been oxidized to nitrates), if 
this same water be exposed to bright 
sunlight or ultra-violet rays for a few 
hours, a strong reaction for nitrites is 
always obtained. Not only do the nitrites 
contain a greater storage of chemical 
energy than the nitrates, but the nitrites 
react more readily than the nitrates, and 
many changes occur between living or¬ 
ganisms and nitrites which are not 
given directly by nitrates. 

B ALY, Heilbron, and Hudson have 
succeeded in producing complex 
nitrogenous products from inorganic 
substances under the influence of ultra¬ 
violet light alone. Baudisch long ago 
(1911) obtained evidence of the forma¬ 
tion of amino-acids by the action of 
ultra-violet light on a potassium nitrite 
solution in the presence of carbon diox¬ 
ide with ferric chloride as a catalyst; 
and in solutions of potassium nitrite and 
formaldehyde exposed to ultra-violet 
light, of an alkaloidal compound similar 
to nicotine. Baly, Heilbron, and Hudson 
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not only obtained similar result*, but 
alto obtained front Inorganic materials 
two different complex organic sub¬ 
stances, “one a volatile oil and the other 
a low-melting solid, both of which give 
crystalline salts with acids and positive 
tests with the usual reagents for alka¬ 
loids.” 

As is well known, hundreds of thou¬ 
sands of organic compounds have been 
built up in chemical laboratories since 



the days of Liebig and Wohler—the lat¬ 
ter (1828) was first to synthesize an 
organic compound, thus disproving the 
old doctrine of “vital force." The prob¬ 
lem today of the artificial production of 
living matter does not consist, however, 
of the synthesis, atom by atom, or mole¬ 
cule hy molecule, of inorganic elements 
into living cells at the hands of the 
biochemist. The work of Moore and 
Webster, of Barker, Hudson, Baudisch, 
von Baeyer, Butlerow, Stoklasa, and 
other researchers, goes far to show that 
the “creation" of living matter, now or 
in primordial days, is a function of ra¬ 
diant energy acting on suituble materi¬ 
als, wherever and whenever found. It 
has been discovered that while all the 
rays of light, from infra-red to ultra¬ 
violet, are of biological importance, the 
ultra-violet radiation is the chemical ra¬ 
diation par excellence, while the rela¬ 
tively long waves, such as the infra-red, 
are especially concerned with assimi¬ 
lative problems, both in plants and in 
animals. 

I T has been fully demonstrated that the 
high-frequency rays, for example 
ultra-violet rays, are analogous in their 
effects to high temperatures in the 
chemical laboratory. This explains the 
fact that living organisms produce with¬ 
out high temperature chemical products 
which, synthesized in laboratories, would 
require thousand* of degrees of heat. 

In France, M. Daniel Berthelot, in 
co-operation with M. Gaudecbon, con¬ 
ducted valuable researches concerning 
the effects of ultrn-violet light on various 
materials, These experiments succeeded, 
by the aid of photochemistry at high 
frequency, in “reproducing the funda¬ 
mental mechanism of the restoration of 
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chemical energy which we find in nature, 
that la, the Wonanism of chlorophyllian 
assimilation.” 

In England, endothermic synthesis, 
that is, synthesis involving heat absorp¬ 
tion, was carried out by means of the 
quart* mercury-vapor lamp, resulting in 
the production of carbohydrates from 
carbon dioxide and water-vapor. By this 
means Berthelot succeeded in synthe¬ 
sizing a new compound, CO(CN). De¬ 
compositions also were effected, and the 
principal types of fermentation reac¬ 
tions were carried out. 

Using, as a basis, inorganic gases of 
the simplest character, for example, 
carbonic acid gaa and ammonia, the 
high-frequency rays give rise to form- 
amide. 

The syntheses mentioned bring us up 
to the stsrting point of the protein* and 
albumins, the basis of living matter. 

Now comes Dr. Herrera with the an¬ 
nouncement of the next step in photo¬ 
synthesis; the apparent production of 
protoplasm itself. It may be, of course, 
as said previously, that what Dr. Herrera 
interprets as protoplasm is something 
else. But what? To repeat one or more 
of his experiments would be a simple 
matter for any chemist. The materials 
and the procedure, in a typical instance, 
are as follows as stated by Dr. Herrera: 

P LACE a plate of glass moistened 
with formaldehyde on a closed glass 
dish or Petri dish enclosing 20 cubic 
centimeters of sulfide of ammonia dis¬ 
solved in five percent of water. Place in 
strong sunshine from 8 a.m. to 6 p.m. 
Microscopic examination will reveal the 
transformation of the solution into what 
appear to be vegetable tissues, cells with 
two nuclei (some of which may be blue), 
an abundance of structures resembling 
microbes, amoebae, yeast, alveolar ap¬ 
pearances, parenchyma, and, in short, 
all the marvelous, in some cases lace¬ 
like, structures characteristic of indu¬ 
bitable protoplasm. Formaldehyde, or 
monose of Fischer, precipitates “sul¬ 
fide of sulfur” (?—“soufre de sulfure”) 
in a remarkable state of division. 
Herrera is inclined to believe that “sul¬ 
fur is, rather than silicon, iron, or the 
amino-acids, the base of life." At least, 
that is his impression “deduced from 
weeks of experimentation” with the ma¬ 
terials here mentioned. 

The successive reactions that occurred 
in the case of Herrera's materials, under 
the influence of sunlight, lacked the 
vegetable (leaf) substance known as 
chlorophyll, which in the plant acts aa 
transformer of solar energy, producing 
sugar ami finally starch and cellulose. 
Herrera’s product was not sugar but 
apparently protoplasm, lie writes: 

“It is no longer a question of 
done of protoplasm, but of protoplasm 
prepared with reagents uniting with ah 
ready complicated combination* of mole¬ 


cules, producing, probably, sulfalde- 
hyde, nitrosiUooa, hexamethylin, form- 
hydroxtmic acid [sic], and what not?” 

And here is another phenomenon 
which seems to be unprecedented in the 
work of his predecessors: the organic 
structures produced are volatilised by 
calcining, being formed particularly 
from sulfur; but between two glasses the 
calcining leaves a carbon residue. A 
repulsive odor of organic substances, 
not yet identified, arises. With iodine 
added, black or perhaps intense blue 
globules appear. 

W HILE it is true that we may, lor 
the time being at least, place the 
recently produced photosynthetic “or¬ 
ganic" forms among this investigator’* 
“colpoids” (which were produced with¬ 
out the aid of sunshine), it is not so 
easy to dispose summarily of the as¬ 
sumed protoplasmic substance. If it is 
not protoplasm as we have heretofore 
identified this living substance, it may 
possibly represent an intermediate stage 
in the evolution or synthesis of what 
Huxley so long ago called, quite cor¬ 
rectly. “the physical basis of life.” The 
forms may be accidental, chance resem¬ 
blances to living organisms, as were the 
colpoids. But Dr. Herrera was not for a 
moment deceived by their appearance 
or their physico-chemical activities. His 
new forms are quite different, in some 
respects at least, and his new substance 
is distinct from any obtained otherwise 
than by his recent photosynthetic meth¬ 
ods—new materials and methods, and 



novel results, but wholly consistent with 
the less sensational results of his pre¬ 
decessors. 

All this may seem, superficially, not 
very convincing as to the photosynthetic 
production of veritable protoplasm. 
Nevertheless, so far as I can learn, no 
similar phenomena have ever been pro¬ 
duced by any other worker in this 
field. 

Perhaps enough has been said to 
bring home to the reader how far the. 
age-old gap between inorganic, non-liv¬ 
ing compounds and living protoplasm 
appears to have been narrowed or even 
obliterated. 


THE VOLCANIC BIRTH OF A NEW ISLAND 


e of Krakatoa hurl* aloft 
to a height of 1000 feet 



Little "witpt" of itiam (actually 300 feet high) 
where the ae* hei broken over the rrctar’a rim 




Another dteant airplane view, ihowing a cloud 
of (team and cinders hundred* of feet high 



In the background is one of the island fragments of the edge, or 
ring, of the crater left after Kralcatoa’s explosion of 1883 


W" 


ILL the volcano of Krakatoa repeat the gTeat explosion 
of 1883? Millions who live within reach of its ever- 


threatening long arm in the Far East would be thankful for 
a dependable answer to this question. Science, loo, would 
like an answer. 


In the great event of 1883, this volcano, lying in Sunda 
Straits between Sumatra and Java, suddenly blew into frag¬ 
ments and hurled into the air a cubic mile of comminuted 
matter. The original volcanic island, five miles in length, 
three miles in width and 6600 feet high, was replaced by a 
vast submarine trench eight miles long and more than 1000 
feet in depth. The explosion was heard 3000 miles away 
aadlts air wave traveled several times around the earth, while 
the peat seismic sea wave devastated the islands in the vi¬ 
cinity, drowning 36,000 people. This wave traveled across the 
Indian' Ocean at the rate of 371 miles per hour and was re- 
eoeded even at Cape Horn and in France. No record of an 
exp los ion as vast as Krakatoa’s exists in human history. 

TbeaKrakatot slept for 44 years. In 1927 signs of a re¬ 


awakening commenced. An eruption occurred in the deep 
trench 1000 feet below the water, volcanic bombs were hurled 
to the surface and 4000 feet into the air. Those who dwell 
in the vicinity were apprehensive. 

I.ast summer, as shown above in the group of photographs 
here reproduced by courtesy of the Illustrated London Newt, 
old Krakatoa’s youthful offspring “Anak Krakatoa,” at pres¬ 
ent a small island crater, growled, scowled, and menaced its 
neighbors once more. Alternately the new crater, compara¬ 
tively small but promising, raised itself above the sea and 
sank beneath the waters. 

What eventually will happen? Who knows? Those who 
believe the explosion of ’83 was due merely to sea water leak¬ 
ing in on hot rock maintain that a similar event can not 
happen again, for the rock was all blown away. Others hold 
that the real cause was the explosion of superheated steam 
absorbed in and all through the molten magma in the earth’s 
crust. A cubic mile of matter “popped” like popcorn, and 
may pop again. The people who live near Krakatoa wonder. 




MINING THE SKY FOR 

SCIENTIFIC KNOWLEDGE 




By W. J. HUMPHREYS, C.E., Ph.D. 

Mtttorolotlcal Physicist, Unlttd Btitn Wssthsr Bureau 


N EARLY every one thinks of the 
rocket as something new under the 
sun. Well, it isn't, except in de¬ 
tails of construction, for it has been in 
the air, so to speak, a long while, and 
written about for centuries. One could 
even collect a rocket library, for there are 
two or three dozen books on the subject, 
and a much greater number of papers, 
both ranging in dates from several 
hundred years ago to the very present. 

The start of the rocket idea may not 
be recorded, but it is quite certain that 
any boy who happens to be bowled over 
by the kick of a musket might well have 
a rocket half invented by the time he 
get* up again. At any rate, the rebound 
of the old-fashioned blunderbuss doubt¬ 
less suggested to many an observant 
victim the idea of turning the butt end 
of the thing toward the enemy for real 
effectiveness, or of standing it muzzle 
down that it might kick itself over the 
moon. Surely, at least, it was the action 
of reaction that led to the Invention of 
the first crude rocket, for reaction is the 
very soul and essence of all rockets. 


T HUS far, everything was nice and 
promising, but right there Newton’s 
law that reaction can not exceed action 
put a very finite limit to rocket attain¬ 
ments. So long as the gun weighs more 
than the bullet, it Is the latter, and not 
the former, that goes the farthest—con¬ 
trive as one may to obtain the opposite 
result. Furthermore, the going of cither 
varies with the kind and quantity of the 
“powder” used. 

And so it happened, owing to one 
handicap or another, that until very re¬ 
cently the only gun any one succeeded 
In making that would really kick itself 
heavenward was the familiar sky-rocket, 
a sort of 4th-of-July jasa toy for filling 
the air with booms and bangs and a 
lot of sparkles. But earnest efforts to 
attain more serious ends were not aban¬ 
doned. Time and again a sort of rocket 
boat was Invented, one that obviously 
would work, too, after a fashion, con¬ 
stating of a pump of some sort amid¬ 
ships that sucked water In at the front 
of the vessel and drove it out at the 


rear. This method of propelling boats, 
however, does not seem to have come 
into commercial use, though it is con¬ 
ceivable that there might be places 
where, and circumstances under which, 
it would be just the thing. 

Another contrivance that every one 
who thinks of rockets is sure to invent 
Is a rocket torpedo; whether driven by 
the direct escape of compressed air or 
by some explosive is only a detail. And 
from this to the giant air torpedo that 
could carry the compliments of one 
enemy admiral to another by way of the 
clouds is only a seven-leagued stride of 
the imagination—a Klride none loo great 
to take, however, for visionary as it may 
seem, it nevertheless is within the range 
of the plodding steps of reality. 

T HE automobile, too, has been much 
in the thoughts of the rocket en¬ 
thusiast who seemed to think, and with 
good reason, that a machine could be so 
constructed that by the time it had shot 
half its weight away the pilot gunner, 
riding the rest of it, might have won the 
race. The rocket automobile has not 
yet gotten beyond the dangerously ex¬ 
perimental stage, but as at least a sport¬ 
ing machine it may be rather near 
ahead and coming fust. It has been 
proposed also to run the airplane on the 
rocket principle, in short to make it a 
giant rocket, so as to get there, wher¬ 
ever that may be, in no time. This, too, 
may be ahead of us, but somehow we 
are not looking for it to appear the 
first thing tomorrow morning. But, for 
all that, our fancy is caught by the 
wonderful stream-line shape such a de¬ 
vice could be given all over, as long as 
its velocity was less than that of sound 
in the air. 

The chief difficulty encountered in 
the operation of every sort of rocket is 
that of finding a substance that will 
blow out of its container with such ter¬ 
rific velocity as to produce a very great 
back pressure, and at the same time 
to be under control. Of course, there 
are other desirable features also, such 
as minimum weight of the device apart 
from its load of fuel, but all these, 
however valuable, obviously are second¬ 
ary to the means for getting the thing 
to go at all. The solution of this funda¬ 
mental problem of getting it to go, and 


to go well, has been the object of years 
of investigation, much theory and cal¬ 
culation and many experiments by dif¬ 
ferent people, each after his own meth¬ 
od, in different parts of the world. 

In this country the most persistent 
and effective investigator of that prob¬ 
lem is Professor Robert H. Goddard of 
Clark University. Just now he is at 
work on it harder than ever before, 
having both financial backing and the 
counsel and moral support of many 
eminent men of science. Of course, 
none of these conservative savants is 
envisaging an early Jules Verne trip to 
the moon in this super sky rocket—at 
least not for himself. He does envisage, 
however, the acquisition through it of 
much new information of both die solar 
and the terrestrial atmospheres, mat¬ 
ters of very great scientific interest— 
answers to many questions which for 
decades we have been vainly asking. 
For every “good sport” this is game 
enough for the quest. 

B UT who, then, are these good sports? 

That requires and deserves an ex¬ 
planation. The arts are developed, 
knowledge is attained, and civilisation 
acquired when and only when there can 
be some surcease from toil, some rest 
from the daily grind of winning one’* 
daily bread, some opportunity to stalk 
the game from mere choice and not 
from necessity, time to decorate one’s 
clothing and ornament one’s shelter, 
leisure to observe and experiment. But 
not all that have these opportunities 
use them. Most of us just eat and sleep 
and desire only better food and a softer 
bed. However, there always have been a 
few who were not wholly self-centered, 
who saw more in the universe than just 
themselves, and who still retained 
enough of the child’s curiosity to try 
to find out something about that uni¬ 
verse. These are the “good sports.” 
They work when they don’t have to. 
They have striven mightily in their ef¬ 
forts to discover the secrets of Nature, 
not with a bread-and-butter aim in view, 
but for the very love of the quest and 
under the urge of a compelling desire 
to know and to understand. Thus they 
gained knowledge, the knowledge that has 
given us our mastery, so far as wehaveit, 
over the world and all that is in it. To 
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them chiefly we owe our civilization. 
To all such as these explorers in the 


o good a conductor as to be opaque, there ourselves or not, this much w 


so, to radio of every wave- 


infinite realm of the unknown it would length. Possibly we some day may be of a rocket equipped to receive these 

be- useless to explain how any addi- able to send a rocket, with a radio- facts in code and return them safely 

thmal knowledge of our atmosphere and recording attachment, beyond the con- to us. 

of the sun might be of practical use. ducting limits of our own envelope, and We should like also to have direct 
To them, the mental satisfaction of thus know definitely whether static of measurements of the intensity of the 


send a messenger in the form 


appreciable intensity is or is not knock- total solar radiation just outside our 

ing at our outer door. If it is, and it well atmosphere. Of course, this value can be 

may be, great will be our curiosity to know computed very approximately from 

measurements made at the 
surface of the earth, but al¬ 
ways there are residual un¬ 
certainties owing to the 
inconstancy of the atmos¬ 
phere, and to the unknown 
value of the totally absorb¬ 
ed portion of the ultra¬ 
violet. It is to eliminate 
these uncertainties as far 
as possible that we need to 
have a few measurements 
of the solar constant quite 
outside any appreciable 
portion of this atmosphere, 
measurements that at pres¬ 
ent only the rocket promises 
to make possible. 



knowing is of itself alone ample reward appreciable intensity is or is not knock- total solar 

for almost any amount of labor ex- ing at our outer door. If it is, and it well atmosphere, 

pended in acquiring that knowledge, may be, great will be ourcuriosity to know computed 

and especially so if it be new 
knowledge. They also know, 
though they don't bother 
about it, and we who do 
bother about it likewise 
know, that practical uses 
have been found for almost 
every scrap of information 
we possess of Nature and 
her ways, and therefore i 
that it is virtually certain 
that abundant use will be 
found for substantially all 
additional information we 
yet may acquire of this 
kind. They may not know, 
and we may not know, im¬ 
mediately each discovery is 
made, nor be able even to 
surmise, what its applica¬ 
tions will be, but everybody 
does know that use follows 
knowledge as surely as day 
follows night—follows, nev¬ 
er precedes. 

B UT, despite all this pp 
philosophical calm, and !& 
assurance born of invaria¬ 
ble past experience, it docs 
seem reasonable to ask what 
soft of information could be 
obtained by means of a sky 
rocket of whatever super- 
sixe and power, and what 

possible use could be made ^ c G . Abbot (at riaht)> head of the Smithsonian In- 

th«t infotrmaUon if we Ititution, with his invsntion, the silver disk pyrheliometer 

had it. Well, even that old- for measuring the intensity of the sun’s radiation. Similar 

est of all sciences, astrono- measurements made outside the atmosphere with a rocket 

my, would be benefited, be- would eliminete an uncertainty existing in some men’s minds 

cause, although as long as 

tho astronomer confines his attention to where it is from and what it means, exact compc 
the kinds of light the eye can perceive, At the other end of the spectrum and the gre 



the kinds of light the eye can perceive, At the other em 
red, yellow, green, and the rest of the also, as just stated, i 


spectrum colors, his troubles are not in the highest balloons and on the tops lots more ozone in the upper atmos- 

serious, or at least not insuperable, of the loftiest mountains. Long before phere than there is anywhere below the 

nevertheless when he pushes far beyond we have gotten half wuy down the tops of the highest mountains. We also 

this limited region in either direction, spectrum from the limit of visibility believe from indirect observations that 

whether into the ultra-violet, or ex- the atmosphere has become opaque, it is most concentrated about 25 miles 

ceedhigly far out in the direction and remains so to the very end. And above the surface. We should greatly 

of the ultra-red, his apparatus fails it is through the photogrums of this like to know just where it does occur 

wholly, to function, and can not be made invisible region that Nature, in respect and why. 

to function at the bottom of the atmos- to the little things of the laboratory, Auroras are nearly all stopped at ap- 


T HE rocket also can give 
us much information 
about the upper air, con¬ 
cerning which many more 
questions are asked than as 
yet can be answered. We 
know very accurately the 
composition of the atmos¬ 
phere up to the greatest 
height reached by clouds 
(about seven miles in mid¬ 
dle latitudes), or through¬ 
out the troposphere, the 
region in which there is con¬ 
stant stirring by vertical 
convection, hence the same 
on In- proportions throughout of 

meter the several gases, except 

Similar water vapor. At higher lev- 

rocket els, however, where vertical 

minds convection is either absent 

or at most quite feeble, the 
exact composition of the air is unknown 
and the greater the height the greater 
this uncertainty. We know that there is 


wholly, to function, and can not be made invisible region that Nature, in respect 
to function at the bottom of the atmos- to the little things of the laboratory, 


phere. 

By far out in the long wavelength most secrets. How we long for like con- Agein we ask why, and get no answer, 

direction is meant the radio region of fidences about the sun and the stars, What is the electrical state of the high 

vast bat indefinite extent. We know and how fretfully impatient we become atmosphere, how does it vary, and how 

nothing>of static from the sun or other over the tantalizing fact that we can is it maintained? Fair questions, all of 

celestial body, and could not, or at best, have them in abundance for the mere them, but we can not answer them, 

know hot little, however full of such asking if only we will go a little way, What is the temperature of the upper 
■trays Interplanetary space might happen merely to the confines of our own atmos- atmosphere? We know something about 

to be, because the very high atmosphere phere, for them. Whether we ever get this. We know that, on the average, the 


has confided to us many of her inner- proximately 60 miles above the earth. 


Agein we ask why, and get no answer. 
What is the electrical state of the high 


know bat little, however full of such asking if only we will go a little 
■trays interplanetary space might happen merely to the confines of our own al 
to be, because the very high atmosphere phere, for them. Whether we eve: 
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•Jr get* and colder with increase enough to wfcWnd the strew upon It that may be short^ircuitedto an ample 

of height, op to around seven mile* due to such rShtTwould render every bnt minute electric cell Then provide 

abovase* level where its temperature la record so obtained wholly worthies*, that aa the last of the propelling chaife 
—67 degrees, Fahrenheit, or thereabouts. Presumably, therefore, we must try to leaves the rocket (the time when the 

We know, too, that through at least obtain the desired dam with exceeding- rocket has reached Its greatest height 

the next seven miles the temperature la ly simple apparatus. and is moving slowest) the tip of the 

substantially constant with height. What We poaaibly (and that la all the en- glass tube shall be broken, admitting 
it is much beyond that height, beyond courageraent we need to go ahead) air to the exhausted vessel, and at the 
the levela to which automatic-recording might obtain samples of the air under same time the wire short-circuited «« 


instruments have been car¬ 
ried by sounding balloons, 

U largely conjecture. It is 
true that the strange phe¬ 
nomenon of tones or rings 
of sound and silence around 
centers of terrific explosions 
has led to the conjecture 
that 25 to 40 miles above 
the earth the air is quite as 
worm as it is at the sur¬ 
face, if not even very much 
warmer. Many hold that the 
shooting stars, or meteors, 
strongly support the idea 
that the very high atmos¬ 
phere is warm to hot. In¬ 
deed. it was a study of 
meteors that first led to that 
idea. Well, maybe so, but 
many a conservative scien¬ 
tist has his doubts about it 
and longs for direct obser¬ 
vations such as, so far t 
inly a rocket 
adequately equipped can 
supply. 

O bviously the first 

thing to do in prepar¬ 
ing for this investigation of 
the upper atmosphere is so 
to construct a rocket that 
it will attain very great 
heights, 25 miles at least, 

100 miles, if possible. The 
next task will be so to equip 
the rocket aa to secure the 
information desired. It would be only a 
useless stunt to send a rocket, however 
high, if it brought back no record of its 
journey. It therefore is a matter of 
business-like prudence and not a show 
of timidity to consider carefully before 
venturing on so difficult an enterprise 
whether a possible way to accomplish 
the desired results can be envisaged. 
This need not be the actual method fol¬ 
lowed but it ia tremendously heartening 
to all concerned to know that results 
can be had, one way or another. To this 
end it will be interesting to outline a 
plan, however crude, whereby much 
knowledge of the upper atmosphere 
eould be obtained by means of a rocket. 

II the rocket la to reach great heights, 
sey 50 miles above the earth, it seems 
unlikely that it could carry along un¬ 
harmed any sort of delicate recording 
appaopBs. It seems practically certain, 
tap, that the unavoidable time-lag fat 
‘ Mftpoaae to the condition of the air 
passed through, of any device sturdy 



‘imW «< Uvt Air." ctHirtr.y UcOnw-Htll Book Oo.. Inc. 

Composition of the atmosphsre at different levels. This is 
partly based on assumptions, because direct experimental 
observations are lacking above about 30 kilometers height 

known conditions and at known heights 
and get our information from an ex¬ 
amination of them in the laboratory. 

We must have these samples anyhow if 
we would know the composition of the 
air at great altitudes and its change 
with height, so while about that we 
might as well obtain them in such man¬ 
ner as to furnish the rest of the desired 
knowledge. 

A possible method is aa follows—a 
mere combination of well-known 
schemes that work. Let the rocket carry 
a highly exhausted thin-walled vessel of 
suitable site surrounded by a mixture of 
ice and water. This will maintain the 
vessel at a constant temperature, 32 de¬ 
grees Fahrenheit or 0 degrees Centi¬ 
grade, whatever the outside tempera¬ 
ture may be. It has been tested under 
circumstances similar to those proposed 
here, and it worked. Let thia vessel ter¬ 
minate at one end in a drawn-out and 
. sealed-off tube wound at the proper 
place with a few turns of platinum wire 


seal the tube again 
with its sample of air se¬ 
curely bottled up. All this, 
too, is an old trick that 
works. 

We now have secured i 
sample of the upper tir al 
a known temperature, not 
the temperature it had be¬ 
fore capture, but that of the 
walls of the containing ves¬ 
sel 0 degrees Centigrade, 
to which it necessarily came 
immediately on admission 
and before being sealed in. 
The little vessel containing 
this sample of air is eased 
back to earth by means of 
a suitable parachute, and 
further protected from in¬ 
jury on landing by a shock- 
absorbing device—all old 
and familiar tricks. 


ture tube with its sample 
of upper air could be 
brought to the temperature 
it had when filled, 0 degrees 
Centigrade, and the pres¬ 
sure quite accurately deter¬ 
mined at which this air just 
fills the tube at that tem¬ 
perature. This obviously 
would be the pressure of 
the atmosphere at the time 
and level of filling. Alter 
this, the sample could be 
analyzed and thus the composition of 
the free air at the level in question de¬ 
termined to any reasonable degree of 
accuracy. 

Thus far well and good, but one im¬ 
portant factor still is missing, namely, 
the height at which the sample was ob¬ 
tained. On very clear days the racket 
might perhaps be followed by two theo¬ 
dolites some distance apart, the point¬ 
ing of each noted at the time of filling 
—that is, when the rocket ceased to 
discharge, or when at its maximum alti¬ 
tude—and the actual height then calcu¬ 
lated from these theodolite readings by 
simple triangulation, just as the heights 
of pilot balloons frequently have- hem 
determined. 

Again, if the propelling discharge is 
luminous (it could be made so), the 
rocket could be followed and its height 
>t the time of filling similarly deter¬ 
mined by theodollties on cloudloss dark 
nights. 

Finally, a bright flash might.be pro- 
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duoed on the rocket at the time of 
sampling, and this flash photographed 
on suitable nights from two stations and 
the height of the flash determined from 
the positions of its Images on the two 
photographs among the star images ob¬ 
tained at the same time. This is the 
simple “parallax method” used for find¬ 
ing the heights of the auroras. 

We now have, let us suppose, the ex¬ 
act composition of the atmosphere and 
Its pressure at numerous different known 
heights up to, say, 50 miles above sea 
level From these data in turn we can 
readily compute the temperature dis¬ 
tribution, for there is just one distribu¬ 
tion of temperature that can give the 
observed pressures with the particular 
gases in question and at the specified 
heights. 



C LEARLY, then, it is possible to ob¬ 
tain much information about the 
upper atmosphere by means of the 
rocket. This alone is enough to justify 
great effort in its development. Besides, 
as stated before, this knowledge once 
obtained is certain to have practical 
applications. Indeed we already see how 
it frequently might be used to great 
advantage in weather forecasting, for 
there is evidence that some of our least- 
expected general storms originate from 
conditions in the upper atmosphere, 
conditions of which only the rocket can 
inform us in time for our forecasts. 
Besides, this upper air may be the ideal 
medium in which to fly, especially on 


long trips. It is wholly free from the ice 
hazard, from all danger ol lightning and 
from bumps of every kind. Also, pilot¬ 
ing in it would be perfect, for there 
never is a cloud here to blot out the sun 
by day or hide the stars at night. But 
before we can fly in this region to best 
advantage we must know more about it 
than we know now. 

In addition to its use in the important 
study of the upper air and its use also 
in several investigations of the sun and 
its radiation there is one practical need 
in sight—in fact, upon us—for the rock¬ 
et in the luwcr atmosphere. That need 
is for it to take the place of the kite 
in getting the temperature, pressure. 


and humidity of the free air through the 
first two or three miles above the surface 
—information of great importance in 
weather forecasting. Kites can not be 
flown every day, and when they are 
flown it takes a good while to get them 
up and back again and, finally, they are 
being driven out of the air by the air¬ 
plane. A kite wire is too great a hazard 
to the aviator to be tolerated where 
aviation is active. Of course, an airplane 
can be sent up for the sort of informa¬ 
tion that is gotten by kites, and some 
planes are used for that purpose, but it 
seems practically certain that the de¬ 
sired data could be obtained with a 
rocket (letting the recording instru¬ 
ments down slowly with a parachute) 
much quicker and at less cost than they 
can be with a plane. At any rate, this 
is one immediate practical application 
of the rocket well worth trying out fully 
and thoroughly. 

Now and again the forecaster is “up 
against it,” as we say. The surface con¬ 
ditions may leave him wholly in doubt 
as to whether or not there will be local 
showers, perhaps, and yet the public 
insists on being told. For the moment 
this is discouraging, but there is buoy¬ 
ant hope in the fact that in most such 
cases the sounding of the air to the 
height of only two or three miles would 
change perplexing doubts to reasonable 
assurances. Nor would the occurrence 
of local showers alone be more cer¬ 
tainly heralded in this way, but occa¬ 
sionally, disturbances even of great 
extent clearly indicated hours before 
there is available any sure surface evi¬ 
dence of their coming. We need the 
weather rocket for these practical pur¬ 
poses and must have it. 

J ULES VERNE’S trip to the moon was 
visionary, but mining the strata of the 
upper atmosphere for treasures of 
knowledge—knowledge that will have 
application in our daily affairs—is not 
visionary. This mining needs to be done. 
It can be done, and it will be done. 







Pun wrought iron of fixed quality produced by the ton. The "allotting” proceaa is depicted above 

MODERN “ALCHEMY” IN IRON AND STEEL 

By F. D. McHUGH 


V ERY often we hear it said that man 
cannot today duplicate the quality 
of steel that made the smiths and 
forgers of Damascus famous through¬ 
out the medieval world. According to 
widely current belief no such steel os 
that In the blades of the Saracens can 
be made in this era of mass production. 
Why such an impression should persist 
it is difficult to understand. Some people 
seem to think that those Oriental iron 
masters had some secret which we, even 
with our greater advantages and experi¬ 
ence, have not been able to find out for 
ourselves; or that to produce a Damas¬ 
cus steel requires artisans which we 
now lack. The fact is. however, that 
these opinions are fallacies born of ig- 

Modern skill has not only equalled 
Damascus steel hut has improved upon 
it. Scientific research within compara¬ 
tively recent years has given man a 
mass of information which has widened 
the latitude with which he works with 
Iron and the steels and alloys he de¬ 
rives from it; and has made this more 
truly an iron age than would have been 
considered possible only a few decades 
ago. The scientist, without whom fer¬ 
rous metals would never have come 
fully into their own, has played with 
iron and steel, worked with them, made 


new and amazing alloys of them, has 
discovered new ways of working them, 
smelting them, refining, rolling, mold¬ 
ing, and shaping them. 

Most iron and steel manufacturers 
and makers of ferrous metal products 
today maintain large staffs of research 
scientists who study the idiosyncrasies 
of the metal from the time it is an oxide- 
rod ore to the finished product. By them, 
new ferrous alloys are constantly being 
produced—alloys that fill some particu¬ 
lar need or open the way to the manu¬ 
facture of products previously impossible 
to make; or new schemes are devised 
for treating iron at various stages of 
its preparation. 

i INHERE comes to mind offhand a 
-!• notable instance of plant laboratory 
work of this nature. The A. 0. Smith 
Corporation, of Milwaukee, which first 
commanded the attention of industry by 
building a huge automobile frame plant 
which is practically 100 percent auto¬ 
matic (see Scientific American, Octo¬ 
ber, 1928), is now building a labora¬ 
tory which will coat 1,500,000 dollars and 
eventually will have a staff of 1000 en¬ 
gineers and scientists. This staff will 
be built up by the addition of hundreds 
of specialists to the present force of 
hundred*—a force that already records 


among its achievements the develop¬ 
ment of the revolutionary pipe mills 
(of which more will be said later), the 
automatic frame plant, and many con¬ 
tributions to the scientific information 
and working principles of the industries 
that the company serves. 

The problem of modifying the charac¬ 
teristics of iron by the addition of other 
metals to obtain greater strength, less 
weight, longer life, greater resistance to 
heat, greater cutting power—one or 
more of these qualities in a single fer¬ 
rous metal—has been worked upon for 
over a century. Chromium, nickel, mo¬ 
lybdenum, manganese, tungsten, and 
other metals have been used as alloying 
metals, but only the 20th Century i 
truly be called the era of alloy steels. 
Armor plate of nickel steel was one of 
the first successful alloys of this kind 
but now they run into the hundreds. 

Of all the steel alloys in use, however, 
perhaps none is better known than 
stainless, or chromium steel. This, silvery 
steel which first became known to the 
general public in the form of tttchen 
cutlery is now cutting the coundPy’s Im¬ 
mense rust bills greatly, and it has been 
predicted that h may save Industry • 
billion dollars annually. It mayvbe said 
to be partly of British nathMty and 
partly German. An English met^Oargist, 
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by the name of Brearly, while experi¬ 
menting with gun lining metals, found 
that, by raising the chromium content, 
he could make the steel stainless. At 
about that time Dr. Benno Strauss, of 
Germany, was working on the same 
problem. He added nickel to the chro¬ 
mium steel and obtained a stainless 
steel, non-corroding, non-rusting, and 
of greater ductibility than the British 
steel, his proportions for the principal 
alloying metals being 18 percent of 
chromium and 8 percent nickel. Harry 
E. Sheldon, president of the Allegheny 
Steel Company—who was the first 
American manufacturer to make silicon 
steel and thus released our electrical 
Industry from dependence upon Wales 
—was largely responsible for the manu¬ 
facture of the first American stainless 
steel. Other manufacturers now make 
similar alloys. 


more or less familiar, since it has been 
used for several years, is Permalloy. 
This is a nickel steel which was devel¬ 
oped after the discovery, in the labora¬ 
tories of the American Telephone and 
Telegraph Company and the Western 
Electric Company, that remarkable mag¬ 
netic properties were possessed by 
nickel iron in which the proportion of 
nickel exceeded 30 percent. Best re¬ 
sults were obtained when the percentage 
of nickel was as high as 80. This metal, 
called Permalloy, has since been largely 
used fur the loading of telephone and 
telegraph cables, and in the construc¬ 
tion of instrument and audio-frequency 
transformers, relays, and measuring in¬ 
struments. Recently the British labora¬ 
tories of the International Telephone 
and Telegraph Company developed a 
new alloy in this series which is to be 
colled “Permalloy C” and which will 


of a gear, with the magnetic lines of 
force of cobalt steel on the external 
shaft, thus providing a positive, cush¬ 
ioned drive. 

The Wcstinghouse laboratories have 
also developed an alloy called Konel 
which is credited with being much 
stronger and tougher than other metals 
at high temperatures and can, therefore, 
be used extensively in the moving parts 
of internal combustion engines and 
in other extremely hot places. Its con¬ 
stituents are cobalt, nickel, and ferro- 
titanium. It was originally developed 
for use in the manufacture of radio 
tube filaments, and in that use is said 
to result in the saving of 250,000 dollars 
monthly at present. Konel filaments last 
10 times as long as other filaments. 

Other alloys or kinds of steel or iron 
are perhaps as important in their own 
particular applications as those already 


X sometimes called “18 and 8” alloys 
because of the percentages of their 
principal alloying metals and to differ¬ 
entiate them from the stainless steels 
and rust-resisting irons having no nick¬ 
el, now find a wide use in industry 
where resistance to fruit, vegetable, und 
meat acids is desired. Dairy equipment, 
chemical plant apparatus, and kitchen 
utensils, tables, and so forth, for large 
hotels and restaurants now account for 
much of the production of the “18 and 
8” steels. The Model A Ford uses Al¬ 
legheny metal for its bright parts and 
this same metal is being used in great 
vertical strips for trim on the exterior 
of the 85-story Empire State Building 
in New York City. A similar alloy, 
Nirosta, made at the Centrul Alloy plant 
of the Republic Steel Corporation was 
used on the beautiful tower of the 
Chrysler Building. 

Another alloy with which many are 


replace the original Permalloy A, and mentioned, but the list is entirely too 
will largely replace a second member, long to be reviewed here. We might 
Permalloy B. Permalloy C is the softest mention Promal, however, for it may in 
magnetic material available. time be adapted to a wide variety of 

Cobalt steel is another new alloy with - 

remarkable magnetic properties. Devel 
oped in the laboratories 
Westinghouse Electric and Mar 
ufacturing Company, this alloy 
can be given a powerful 
magnetic “charge” 
made a permanent 
net. One 


drive from an electr 
motor that is totally en¬ 
closed to exclude dust, 
fumes, moisture, et cetera, 
to the external shaft whicl 
has no physical connects 
with the motor itself. The 
magnetic lines of force of 
bait steel on the motor 
are “enmeshed,” like the 




TIm "lltds rsdTjalT’'bring taken from the puddier’s furnace. Abort: The "Ms 
red bell,” weighing ten time* a* much, a* produced by the Byers New Process 


uses. Originally developed by the Link- 
Belt Company as a metal to be cast into 
drive chains, it is not an alloy but a 
specially treated iron. Experimentation 
with cast chain metals, begun four years 
ago, led to the discovery of a new meth¬ 
od of processing mulleable iron which so 
altered its characteristics as to make of 
it a distinctly new metal. Compared with 
malleable iron, Promal has a much 
higher yield point, an ultimate average 
strength about 22 percent higher, a 
lower average elongation, and a 40 to 
45 percent higher Brinell hardness. It 
is claimed that the new metal therefore 
has surprising durability. 

Probably the outstanding metallurgi¬ 
cal development of recent years, for 
certain special applications, is that of 
nitriding. This process, preferable to 
case-hardening—especially for Diesel 
engines where surface toughness, re¬ 
sistance to wear, and freedom from dis- 
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tfa* article being produoed. 

For many centuries man 
haa made and need quantities 
of wrought iron. It is notable 
for its fine working qualities, 
its toughness, and its resis¬ 
tance to rust. One of the old¬ 
est and most useful of metals, 
it was known and valued by 
the ancient civilizations of 
India and Egypt. As recently 
as 70 years ago it was a very 
much larger industry than 
that of steel but the invention 
of the Bessemer process in 
1856 caused wrought iron to 
be eclipsed by its cheaper but 
harder and stronger cousin, 
steel, even for uses in which 
it is unquestionably superior. 
Up until the 14th Century 
wrought iron was made in a 


tortion are required—resulted j 

from the studies of Dr. Adolf Fry 
of the Krupp works in Germany. 

Several French investigators and 
Dr. V. O. Homerberg, of the Mas¬ 
sachusetts Institute of Technology 
have also carried out extensive re¬ 
searches in the process. 

In nitridiug, any one of a series 
of steel alloys, known generally 
to the trade as Nitralloy, is heated 
to temperatures varying between 
900 and 1000 degrees, Fahrenheit, 
in an atmosphere of anhydrous 
ammonia for from two to 90 hours 
depending upon the depth of the 
case required. The low tcmjiera- 
ture used prevents the core from 
being affected during the process. 

After its completion, no further 
machining may be done on the 
nitrided material since it is ex¬ 
tremely hard—its Brinell hardness be¬ 
ing 900 to 1100 contrasted to 650 for 
case-hardening; hence proper annealing 
and finish-machining must be done pre¬ 
viously. The treated metal has, besides 
surface hardness and resistance to wear, 
a good resistance to scoring and abra¬ 
sion, resistance to corrosion—it is there¬ 
fore a stainless steel—no distortion in 
hardening, and hardness maintained up 
to high temperatures. Furthermore the 
case has no tendency to pee! off, as the 
transition from core to surface takes 
place gradually. 

T HE metals of the Nitralloy series 
used in the nitriding process all pos¬ 
sess a definite amount of aluminum be¬ 
cause of the hardness this metal imparts 
to the surface of the steel when sub¬ 
jected to the action of the nitrogen in 
the ammonia and because of the desir¬ 
able physical properties it induces in 
the core. The other constituents of the 
alloy vary in proportion according to 
the strength of core desired—that is, 
according to the specific application of 



very pure form in the Catalan 
forge, hut for the past one 
hundred years it has been 
made by the laborious 
and expensive hand-puddling 
method. 

Scientists long studied the 
problem of developing a com¬ 
mercially feasible and cheap¬ 
er mechanical process for 
quantity-production of 
wrought iron but their efforts 
were attended with failure 
until Dr. James Aston devel¬ 
oped, something over two 
years ago, a successful pro¬ 
cess of mechanical puddling. 
Wrought iron made by this 
process promises to take once 
more its rightful place as one 
of the world's most useful 
metals. The A. M. Byers 
Company will see to that, for 
they have just completed a 
new 10,000,000-doliar plant 
at Ambridge, Pennsylvania, 
with an initial capacity of 


600 tons of wrought Iron daily, to tap. 
element the 200 tons daily they have 
been producing for over two years at 
their Pilot plant 

W ROUGHT iron is a malleable iron 
shot through with slag particles, 
slag being essentially a ferrous silicate 
high in iron oxide content In the hand¬ 
puddling process, it is made by melting 
together on the hearth of a reverberatory 
furnace certain proportions of pig iron 
and iron ore. Stirring of the molten 
mast, or puddling, by workmen, causes 
proper mixture of the iron and the slag, 
eliminates undesirable gases and ele¬ 
ments, and results in the formation of a 
spongy ball of practically pure iron, of 
a higher melting point than that of tfee 
original pig iron. This sponge, weighing 
only about 250 pounds, is squeezed hi 
a press and then rolled into billets. 
In the Byers New Process, as 
Dr. Aston’s development is com¬ 
mercially known, Bessemer-grade 
pig iron is melted in a 12-foot 
diameter cupola of the standard 
steelworks type. The slag to be 
used is melted Independently. The 
sources of supply of the slag are: 
puddling-furnace tap cinder, heat¬ 
ing furnace cinder, roll scale, iron 
ore, and sand. The composition is 
maintained in close conformity to 
the slag found in good wrought 
iron. 

The “shotting” operation—that 
which replaces puddling—is car¬ 
ried out in a set of unlined, sta¬ 
tionary cups, or thimbles, on 
standards along the pouring plat¬ 
form. The average “heat” of 
blown metal is 5000 pounds and 
since this is usually formed into 



Upptri A great dab starts through dm 
dnnea* mfflst in 21 seconds is a 2004mm _ 
of red metal (mU4U) running at comparative, . 
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two spongy balls, two cups are used. 
Into one of tbe cups there is poured from 
the melting furnace enough melted slag 
to half fill it; and about one-half the 
ladle of blown metal is poured, in torn, 
into this slag. During the pouring of the 
iron, the slag boils vigorously. Cold, 
granulated slag is added to the mixture 
from time to time, largely to quiet the 
action and prevent its boiling over, as 
one adds cold water to boiling coffee. 

As the pouring is completed, the boil 
subsides and the slag level goes down. 
A crane then lifts the cup and pours 
the excess slag into the adjoining empty 
vessel which is ready to receive the 
other 2500 pounds of the ladle metaL 
In the treated cup, there is now a solid¬ 
ified, spongy moss of metal shot through 
with liquid slag. This red- ball, equal in 
all respects to the product of hand 
puddling, but weighing 2500 pounds 
compared to 250 pounds for the ball 
produced by the slower, more expen¬ 
sive, hand-puddling process, is dumped 
upon a carriage and taken to a press 
which compresses it into a bloom. It is 
understood that in the new Byers plant 
the balls will weigh about two tons each. 

W HILE a review of the many new 
processes for working iron or steel 
would fill many pages, a few outstanding 
ones, not necessarily the most important, 
suffice to indicate the progress that is 
being made continually. 

Charles Pack, a consulting engineer 
of New York City, reported some time 
•go that a machine which forms articles 
from cast iron continuously in the same 
mold, is in use in Germany. No details 
of the machine were divulged but if it is 
all it is claimed to be, it represents a 
distinct and industrially important ad¬ 


vance over the old method of easting 
iron in sand molds which 
broken up after one casting 
made. 

The process of casting holloi 
objects in rapidly spinning n 
chines—that is, the centrifu| 
casting process—is over a 
hundred years old. Even the 
centrifugal process of casting 
iron pipe dates from before 
1850 for the pipe-making 
method first used by Shanks 
in I-cndon was described in 
Scientific American in the 
issue of December 1, 1849. 

However, the long-sought 
process of casting stocl 
gots centrifugally elu I 
steel manufacturers u l_ 




Leon Cammen, a New York consulting 
engineer, perfected what is known as 
the Cammen Process. 

As an ordinary steel ingot cools, the 
steel cools so rapidly that a crust is 
formed over the molten metal within. 
As this crust thickens, it contracts. This 
contraction sets up strains within the 
ingot and the resulting weakness is 
called “ingotism.” To remedy this, the 
ingot must be put through a soaking pit 
and then a blooming mill. The Cammen 
Process eliminates these last two opera¬ 
tions and produces ingots ready for bar 
or sheet mills. Furthermore, centrifugal¬ 
ly cast ingots do not have to be trimmed. 


Transverse section through the 
centrifugal bar-casting machine, 
the rapidly routing "barrel churn." 

At left: Tile freezing of cast bars 

very thin sheet and then as consecutive 
thin sheets, that the final ingot does not 
have “ingotism.” This manner of cool¬ 
ing also “presses” out by centrifugal 
force the undesirable gases which would 
be imprisoned within the hard shell of 
the ordinary ingot. Complete solidifica¬ 
tion takes place in from 30 to 45 sec¬ 
onds, contrasted to the 15 to 30 minutes 
for ingots made according to usual prac¬ 
tice. It is understood that the Central 
Alloy plant of the Republic Steel Cor¬ 
poration holds a license for the use of 
the Cammen Process. 

I N rolling sheet iron and steel, the 
ordinary process has been a see-saw 
method of passing the metal back and 
forth through various sets of rolls. The 



co nti n u ous shaat process, rolls ara so 
Wta d T adjusted for proper gags by machines 


so that an additional Raving 
is effected. Thus it is said that 
an investment of 750,000 dol¬ 
lars for the centrifugal cast¬ 
ing equipment is substituted 
for one of 2.500,000 dollars 
for necessary equipment for 
the old process. 

Essentially the Cammen 
centrifugal casting machine 
consists of a huge “barrel 
churn" cylinder with the in¬ 
ner surface of its periphery 
hollowed out and divided into 
sections to receive the liquid 
metal It is supported and 
rotated by wheels like a huge 
roller bearing. As it is ro¬ 
tated at several hundred revo¬ 
lutions per minute, molten 
steel is poured, at a prede¬ 
termined rate, into the inner 
rim where it is caught in the 
whirl is thrown outward by 
centrifugal force hard against 
the rim, spreads to the sec¬ 
tions, and begins to cool It 
cools so rspidly, first as a 


future sheet has to be personally con¬ 
ducted—that is, an operator has to stand 
at the controls and reverse the direction 
of die moving metal after it passes each 
set of rolls, so that it passes through the 
rolls of the next smaller size, or back 
through the same rolls after they have 
been readjusted to a smaller clearance. 
When sheets become too long, the units 
are folded and rolled again to proper 
thickness. The sheets are then separated, 
squared to size, and annealed. 

The American Rolling Mill Company, 
however, has perfected equipment for 
rolling a continuous sheet of metal. 
Prior to the time this company’s en¬ 
gineers began their investigations in 
1914, no successful way had been dis¬ 
covered to roll thin, wide iron and steel 
sheets by a continuous mechanical 
process. Two years ago their new con¬ 
tinuous sheet mill began operations 
and greatly increased their production 
at lower cost. 

The Armco engineers found that they 
had a two-fold problem First, they had 
to design production and conveying 
machinery to carry hot ingots from the 
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' v deliver Instruction* regarding actly round; its enda are squared off; 
Operations and speed changes and it is hydrostatically tested at double 
lo an operator in a control the working pressure or higher. Wash- 
^pulpit." This pulpit opera- ing, drying, and painting complete it. 
} tor is therefore in constant, The significant fact about these opera- 
audible touch with the work tions is that they are all automatic. 
he controls and which he can Plant scientists and engineers are 
see through the glass sides working on or have perfected new meth- 

of his elevated pulpit. ods of refining steel, of determining 

Casting about for new in- the presence of harmful impurities in 

dustrial fields to conquer, steel, and of de-oxidizing open hearth 

the A. 0. Smith Corporation, steel whereby cleaner metal is obtained 

mentioned earlier in this ar- than that produced at the present time, 

tide, decided to make pipe. The story of the work on the last named 

With its customary initiative process is an excellent illustration of 

and directness, the company the laboratory method of working out 

tackled the problem as a a problem and ultimately applying it to 

newcomer, but as a newcomer practical operation in steel plants, but 

wise in scientific research lack of space makes recitation of it 

and free from the trammels here impossible, 

of tradition. Why others had 

always made pipe in a stand- QLAGS, which have always been, and 

ard length of 20 feet they O probably always will be, one of the 

could not discover; so they controlling factors in the production of 

proceeded to upset that tra- good steel, have been a subject of spe- 

dition by planning plants to cial scrutiny by the research engineers, 

make pipe in uniform lengths Experiments in the laboratory and in 

of 30, 40, and 60 feet. This the plants indicate that certain prop- 

apparently negligible change ertics of slag which have to date been 

makes possible a great sav- little studied, have a decided effect upon 

blooming mill through to the finished ing since it decreases by one half or the speed of working of the furnace and 

sheets without a break in the long line two thirds the number of field joints the ultimate reliability of the product, 

of operation. Secondly, the churacteris- necessary to be made. Two plants were Further study of slags will, it is be- 

tics of iron in its heated state when pass- built in short order by this company, lieved, result in great benefit to the in- 

ing through the rolls of this continuous the first with a daily capacity of eight dustry. 

process, were studied. This latter ques- miles of oil and gas pipe, and the see- In this review, we have not attempted 
tion baffled them and it had to be turned ond with a daily capacity of 20 miles to cover the entire field of metallurgical 

over to the metallurgists. In fact, so of pipe in diameters from 12 to 26 and manufacturing achievements in the 

many different details had to be worked inches. iron and steel industry; there are many 

out that it can be truthfully said that The stoel plate from which the pipe oilier advances perhaps equally as im- 

Annco pioneered in developing litis con- is made is received within small toier- portant as those mentioned. Rather have 

tinuous rolling process. ances of the size required to make the we outlined a few that seem to symbolize 

desired diameters and lengths. Pickled, the initiative and scientific foresight of 

T O describe it in detail is unneces- cleaned, and dried, the metal then has iron and steel men. Their research 

sary; it is just what its name implies, its edges scarfed for welding. It then scientists and plant designers are true 

Beginning as an 11,000-pound ingot, the goes through various press operations, modern alchemists who transmute the 

metal travels in a straight line for some is formed into tubular sections, and the base metal, iron, into noble metals of 

800 feet and is delivered at the end of longitudinal seam is electric-arc welded, strength and beauty and universal use- 

the line in a continuous sheet, at the The pipe is then sized to make it ex- fulness, 

rate of more than a ton a minute. So 



rapid is the speed of the pieces of hot 
metal as they pass down the line of 
operation that one must move rapidly 
to keep pace with them. The approx¬ 
imate daily capacity of a continuous 
mill unit is 1400 tons, requiring 1700 
tons of ingots. 

The Sharon Steel Hoop Company, 
Sharon, Pennsylvania, have a con¬ 
tinuous process for making steel strip 
that is so fast that one end of the strip 
is in the shipping room before the other 
end is out of the furnace. Of the many 
new methods and improved equipment 
incorporated in this mill, we have space 
to mention but one: the novel method 
of communication. 

To facilitate high speed production, 
a modified public address system, com¬ 
prising a microphone and loud speaker, 
has been installed By means of this 
equipment, the men on the rolling Soar 



Mad* airtight, the curled section shown above is subjected to high pawn. 
It slowly uncurls end finally ruptures at five rimes normal working premire 




PRESERVING NEWSPAPER FILES 

By R. P. WALTON, Ph. D. 

Formerly o t New York Public Library 


ALL record* published on modern, 
wood pulp papers arc faced with 
the probability of destruction 
within a spectacularly short time. This 
is particularly true of newspapers 
printed on paper made of ground wood. 
In the January 1929 issue of the Scien¬ 
tific American, the ravaged condition 
of recent newspaper volumes was illus¬ 
trated. According to these evidences, 
newspaper accounts of the World War, 
which were printed on ground wood 
paper, will soon have crumbled and dis¬ 
appeared, while newspapers of the Co¬ 
lonial period, printed on paper made 
from rags, will still faithfully carry 
their stories of early American his¬ 
tory. 

Custodians and librarians have been 
faced with this responsibility of per¬ 
petuating records which have been 
printed on highly transitory and im¬ 
permanent paper stock. Accordingly, 
some rather elaborate methods have 


ing the columns of printed matter a 
permanent part of the page. 

After considerable experimentation, 
the New York Public Library has de¬ 
veloped its own method. Essentially the 
process consists in covering both sides 
of each separate sheet with Japanese 
tissue. A pure wheat flour paste serves 
as the adhesive. To begin the process, a 
large glass plate is brushed with the 
paste. A sheet of tissue is then laid on 
the pasted glas* and is also brushed 
with the paste on the upper side. The 
paper sheet is thereupon laid on the tis¬ 
sue, and this is covered in turn with 
unother sheet of tissue, each being 
brushed with paste as soon as they are 
laid down. After the newspuper sheets 
are thus mounted between layers of 
Japanese tissue they are hung up to 
dry, then pressed and run through a 
gas heated mangle with steel rollers in 
order to smooth out all irregularities. 
The sheets are finally reassembled. 


treatment has been tested approximately 
by exposing treated and untreated 
sheets to direct sun rays for periods of 
100 to 150 hours. Unprotected paper 
turned brittle and yellow very rap¬ 
idly ; the covered paper was only slight¬ 
ly affected and remained encouragingly 
flexible. The United States Bureau of 
Standards has recently made similar 
tests, in which the samples were heated 
in an oven at 100 degrees Centigrade, 
through which a stream of air was rap¬ 
idly passed. After this process of ac¬ 
celerated aging, unprotected paper was 
found to have lost 20 percent of 
its strength, whereas, protected paper 
was hardly affected. Coloration, follow¬ 
ing this heating treatment, was much 
more pronounced in the case of un¬ 
protected paper. By the same series of 
tests, Japanese tissue was found to be¬ 
have as an unusually high grade of 
paper. Copper number and alpha- 
cellulose content, the best known in- 


been developed in the efforts to rescue 
these accounts from rapid extinction. 

Princeton University, at a cost of 
about 20,000 dollars, has prepared clip¬ 
pings of the World War and has used 
a special process in attempting their 
preservation. The 81,242 pages, which 
make up the scrap books, were treated 
with a specially prepared paste which 
acts as a preservative. After being 
mounted, the loose sheets were placed 
between blotters and each submitted to 
a three-ton pressure. This pressure was 
maintained for five weeks with each 
sheet, a careful watch being kept from 
day to day to see that the pressure was 
uniform. The result was that all the 
moisture was taken from the paste, Ieav- 


sewed, and hound. 

T HE tissue is so thin that 
the size of the volume is not 
unduly increased. By actual 
measurement, an ordinary 
sheet of Japanese tissue has 
a thickness of 0.0017 inches, 
whereas ordinary newspaper 
has a thickness of about 
0.0033 to 0.0040 inches. The 

To Right: Covering the 
perishable newspapers print¬ 
ed on wood pulp paper with 
the Japanese tissue. Beltrwt 
Rolling or calendering the 
sheets on a gas-heated 
mangle before assembling 




strength of the paper is con¬ 
siderably increased by the 
additional backing and this 
is an item of prime impor¬ 
tance when newspapers and 
books are subjected to fre¬ 
quent tile. Recent tests by 
the United States Bureau of 
Standards demonstrate that 
the strength is increased from 
three to four times by use of 
the tissue. The weight of the 
paper U increased about 50 
percent; transparency is less¬ 
ened, but not enough to 
make reading difficult. 

The protective value of the 


dexes of chemical change, were not 
substantially affected by the heat ex¬ 
posure. 

The protective covering of Japanese 
tissue is now regularly applied to sev¬ 
eral important newspapers as soon as 
they are published, the expense being 
partly borne by the newspaper com¬ 
pany. The New York World was tho 
first to adopt this co-operative arrange¬ 
ment so that their protected file is now 
13 years old. From all present evidences 
these files will still be in good shape 
after many decades of heavy service. 
Most encouraging is the finding that 
newspaper* thus covered with tissue can 
be rebound after the coven are worn. 


AN ACTOR TURNS INVENTOR 

A Safety Oven Shelf Spelled Financial Success 
After a Lifetime on the Stage 
By MILTON WRIGHT 

I NVENTORS are found in all walk* patent I might have made money on it.” to see them. His company could go to 
of life; there is scarcely a calling As a factory hand young Parke con- other cities. Such a stock company can 

you can think of in which men have tinued until he was 22 years old, when, be the solution to the small town the- 

not worked out new ideas, gone to the having histrionlo ambitions, he obtained ater problem.” 

Patent Office with them, and eventually a job aa an actor in a Philadelphia But Pittsfield was not a big enough 
added to the comfort or efficiency of theater. Doing small parts at first, he city for the experiment, and in time 

the rest of us and perhaps made for- became assistant stage manager, and Parke found himself 5000 dollars in 

tunes for themselves. Nevertheless, when then stage director at another theater, debt. He closed the theater and returned 

a well known stage and motion picture As an actor and stage manager he went to New York with 60 dollars in his 

director bobs up as the Inventor of a west, returning east in 1900 to become pocket. He took a job as stage director 

successful device for housewives to use advance stage manager for E. H. Soth- for the original Potash and Perlmutter 

in the kitchen, the circumstances ern. He continued in the same company, and within a year had paid 

are so unusual as to warrant capacity when Sothem and Julia back every cent of his indebtedness to 

looking into. We got hold of Marlowe toured together. He his Pittsfield creditors, who never had 

tliis inventor—William Parke acted aa stage manager for expected to see their money again. 

—and asked him to tell us Arnold Daly for t season, But the movies were calling, and, al- 

about it. and appeared in vaudeville though Parke could not foresee it, he 

“The story of the safety with Daly and Helen Ware, was now headed towards his kitchen 

oven shelf," he said, “is not He was stage manager for invention. He directed pictures first for 

very different from the story of Richard Mansfield in 1907, the Thannhauser studio in the east, next 

pilot light. It was a fight ior years for Pathfe, and then he went to Cali- 

before it became standard equipment 
on gas ranges. The same thing was true 
of the enameled metal stove, oven heat 
control, and insulated ovens. Each of 
them was a distinct step forward in 
kitchen efficiency, but the stove com¬ 
panies aa a whole are conservative and 
few new Inventions are put over at 
once.” 

“Yes,” we interrupted, “but how is it 
that an actor and stage manager in¬ 
vented a successful piece of equipment 
for a kitchen stove? Such people are 
not supposed to have much home life, 
are they?" 

“TT was sort of forced upon me,” he 
JL laughed. 

“Was that the first invention that you _ _ __ _____ ____ 

ever made?” inspection M taming, tnabUag bdk- she was taking a roast out of the oven 

“It was the first one I patented. A jug or broiling operations to b* to baste it, the oven rack tilted down 

stage manager, you know, has to be cat-risd on tafsiy and expeditiously and the roast slipped out and her hatM 

something of an inventor, as well as a was badly burned, 

lot of outer things. when Peer Cynt was being produced. “If that happened to her, I reasoned, 

“Any mechanical training I had. how- In 1912, Parke began something it probably happened to many other wo- 
ever, began when I started to work at which the theatrical profeaaion boldis men. There ought to be some way of 

the age of 14, running stamping ma- is far more important than all the pulling out an oven rack without danger, 

chines in a tin factory. My job waa to kitchen devices he could possibly invent. I worked out e rack In my mind that 

feed little round dlaka Into a press. In He was the pioneer of the Little The- could be pulled oat and remain hor- 

such worfclt was necessary for the oper- ater movement in this country. He in- isontaL Instead of having It slide on 

ator to put his fingers under the punch, augurated tha William Parke Stock a thin shelf or runner on the oven wall, 

and every once ip a while some boy Company, of which Walter Pritchard I provided a rod attached to the Inside 

would get a finger cut off. Now I didn’t Eaton said, “It is more important to the of the oven. A projection on the shelf 

want anything like that to happen to city of Pittsfield than the public library, caught and held fast when the rack waa 

me, so I worked out a little trough to If the public will support h, he will he about two thirds out. 

feed the fiki through. It waa adopted, producing In Pittsfield new play* and “Haring figured h out, I went to a 

Perhaps if I had thought to take out a having the managers up from New Y6rk wood-working place and had a model 



Oval: William Parlcc, tha investor. 
Drawing: This safety oven shelf 


forms to direct for the Goldman 
a studio. He directed a picture for 
Pauline Frederick, but it was so cut 
by a picture editor that Parke In- 
* slated upon his release. Then he made 
two independent pictures, but after 
that nothing was open for him in 
>J pictures. For two whole years noth¬ 
ing to do. 

“/■\UR housekeeper offered of her own 
w accord to work elsewhere,” said 
Mr. Parke, in telling how he came to 
make his invention. “Mrs. Parke did our 
housework herself. Perhaps if she had 
been trained to it instead of having been 
on the stage she might have been a little 
more expert, but then we never would 
have had the invention. One day when 
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made. Then I applied for a patent Then 
I took the wood model to a machine 
shop, bought a stove, and had the rack 
made and installed. I had no means of 
knowing, you see, whether or not it 
actually would work in the heat of the 
oven. One day after dinner I turned the 
heat on full, and every fifteen minutes 
for three hours I opened the door and 
pulled out the rack. It worked perfectly. 
I knew I had something. 

u My friends and neighbors thought 
it was great, so I came on to New York 
to start it going. One of my friends 
suggested that a company be formed 
to raise money. I did this and formed a 
corporation with a capitalization of 100,* 
000 dollars. About 40,000 dollars’ worth 
of stock was sold, mostly to friends in 
the theatrical profession. 

“In New York I did two things: took 
a machine shop to perfect the invention 
and got in touch with the Consolidated 
Gas Company. The gas cumpany put it 
in its laboratory to test it out and then 
began to recommend it to stove manu¬ 
facturers. Meantime I worked out a 
simpler and less expensive idea and ap¬ 
plied again for a patent. Then I saw 
still another means for simplifying it 
and once again applied for a patent. 
This time the gas company told me to 
stop where I was—that I had it fun¬ 
damentally right. I went ahead, how¬ 
ever, and devised a special handle and 
got a patent on that. 


A menu that would help put the in¬ 
vented article over. This I did by taking 
it up with the Good Housekeeping In¬ 
stitute, the Herald-Tribune Institute and 
Modern Priscilla. They tested and ap¬ 
proved it and I was now ready for the 
market.” 

“And from then on it has just kept 
growing like a snowball?" we asked at 
this point. 

“Not by any means,” he replied. “The 
struggle was just beginning. After all, 
you must remember, I was just an out¬ 
sider trying to break Into the stove busi¬ 
ness, even if I did have the biggest gas 
company in the country lending me its 
moral support. I went to other gas com¬ 
panies—in Brooklyn, New Jersey, 
Philadelphia, Pittsburgh. They all said 
it was a good thing, but that if they were 
to sell it, it would make all the other 
stoves they had sold and were still sell¬ 
ing look ridiculous. They urged that it 
be adopted by the stove companies.” 

“And then the stove manufacturers 
took it up?” 

“Not right away. It was exhibited at 
the American Gas Association conven¬ 
tion in Atlantic City in 1926, where the 
stove manufacturers had a chance to 
see it. The executives of the stove com¬ 
panies were discouraging, but the stove 
en gin e er s all agreed that the idea was 
food. They predicted that when one or 


two of the companies should take it up, 
the women of the country would demand 
it in all stoves, and it now looks as if 
they were correct. 

“Presently a new phase developed in 
the situation. Stove men began to agree 
on the merit of the rack, but asked why 
they should pay me 25 cents—the roy¬ 
alty I asked—-when they could make a 
rack of their own devising. I had ex¬ 
pected this and was ready for it. At 
every step of the way I had obtained 
patent protection. Some nf the com¬ 
panies tried in vain to work out some¬ 
thing to take the place of mine. One 


well known stove manufacturer did suc¬ 
ceed in making an invention, equipped 
stoves with it and offered it to the Con¬ 
solidated Gas Company. The Consol¬ 
idated pronounced it useless, and said 
it would take the stoves if they were 
equipped with my racks. 

“The turning point had come. The 
gas companies, you know, are the big 
stove distributors of the country. It was 
no great while before 1 signed my first 
contract with a prominent stove manu¬ 
facturer. He wanted an exclusive con¬ 
tract, but that of course was unthink¬ 
able. After that it was not long before I 
was negotiating with the largest com¬ 
pany in the world which makes the oven 
racks for most of the stove companies. 

“Meantime, there were the stoves 
which were already in use to be con¬ 
sidered, for the stove companies were 
interested only in making new stoves. 
I devised and patented a frame of rods 
which could be set up in any oven for 
the rack to slide on. This business I 
have kept in my own hands, thereby- 
getting a double hold on the business; 
if a woman buys a new stove with the 
safety oven rack, I profit by means of a 
royalty; if she gets only the frame and 
rack to make her old oven safe, I make 
a manufacturing profit.” 



The movable shelf is limited In 
motion but safely carries the roast 
out for various culinary operations 

“Just one more question, Mr. Parke. 
Would you say that the success of the 
safety oven range is due to the fact that 
it meets a real need?" 

“That is largely it, of course, but the 
need is really the foundation of a com¬ 
mercially successful invention, rather 
than its whole explanation. Naturally 
you must have a practical invention to 
start with, but, as I see it, two other 
things are necessary. First, you must 
see that you are protected fully, so that 
mt one can take from you the profits 
which flow from your idea. Second, you 
must keep plugging away at It month 
after month and year after year in spite 
of every discouragement that will be 
thrown in your way, confident that if 
your idea is right, success will come if 
only you work hard enongh and long 
enough.” 


A the potential field is for a household 
device of this kind. Of course we do 
not mean that the rack described will 
be applied to every oven in the United 
States—this would be a Utopian dream. 
However, food for the families in the 
United States is largely prepared by 
gas, which bas routed most of the coal 
and wood ranges to the scrap heap, ex¬ 
cept in rural locations. It has been 
found by accurate survey that there 
are not less than 13.000,000 gas ranges 
as against 8,300,000 of the coal and 
wood variety. Oil ranges are much used 
in the country, 6,000,000 being In daily 
operation. Evidently electricity has not 
come into its own yet for we find only 
600,000 reliably reported as in use. It 
is by such figures, however, that the 
inventor must be guided in his efforts 
to introduce his product to the general 
publio. 
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I T was not for many years after the 
discovery of X rays that their nature 
was understood and they were iden¬ 
tified with ordinary light. This develop¬ 
ment came about as a result of a 
brilliant piece of mathematical analysis 
by Professor von Laue in 1912. Von 
Laue’s prediction was that if X rays had 
die same nature as light, but of in¬ 
finitely shorter wavelength, their diffrac¬ 
tion should be possible if a suitable— 
that is, fine enough—diffraction grating 
could be found. He suggested that a 
crystal, because of the regularity of its 
structure and the distance apart of its 
constituent atoms, would function per¬ 
fectly in this respect as a three-dimen¬ 
sional transmission grating. Friedrich 
and Knipping carried out experimental 
work on these lines with conspicuous 
success, and the identity of X rays as 
an electro-magnetic phenomenon was 
put beyond all doubt. 

This discovery, quite apart from its 
theoretical and historic interest, was 
destined to add enormously to the prac¬ 
tical value of X rays in quite a new and 
hitherto unsuspected field of work. 

T HE fine structure of materials must 
obviously exert a very great influence 
on their physical properties. By fine 
structure is meant something very much 
smaller than anything capable of de¬ 
tection by a microscope, and for this 
reason -something which, prior to von 
Laue’s discovery in 1912, had proved 
impossible of direct investigation. In 
this connection there are two highly im¬ 
portant facts which render X-ray crystal 
analysis of paramount importance to 
engineers. First of all. metals and most 
engineering materials are crystalline, 
and, secondly, the working of metals, 
either by tools or heat, always tends to 
alter or modify the crystal structure. It 
is the business of X rays in this con¬ 
nection to provide us with pictures or 
diagrams from which we may, if we 
have the necessary knowledge, deduce 
the manner in which individual atoms 
are normally arranged, and how they 
are modified by mechanical or heat 
treatment or by alloying with other ele¬ 
ments. The next operation is the inter¬ 
pretation of the X-ray story in terms 
of mechanical properties. 

>Rtpriats4 by permission from Tit la ghu*t 
(London) 


The physicist who concerns himself practice. No attempt will be made to 

with X-ray analysis has really pro- discuss the many applications of the 

gressed quite a long way in the art of subject in other spheres of activity, 

obtaining and interpreting X-ray spec- In the first place, it may be said that 
tra, but he is very often in considerable any crystalline material is suitable for 

difficulty when he seeks to apply his investigation by X-ray spectrum analysis 

results in practice. For this reason much —-most substances and all metals are 

closer collaboration is desirable between therefore suitable. The next point for 

the X-ray worker and the engineer. X- consideration is the character of a 

ray crystal analysis is a very highly tech- crystal and why it is that so much in- 

nical subject, and it is idle to suppose formation may be derived from its 

that it can ever reach a stage where it analysis. 

may be used as readily by the engineer, A crystalline substance is one char- 
as, for example, the microscope. Never- acterizcd by the regular arrangement of 
theless, a working knowledge of the its structural units. According to the 
subject and its limitations can be, and material of the crystal, these units, 
should be, acquired by every engineer, which may be atoms or groups of atoms, 

It is fundamental to his subject. are arranged in a perfectly definite pat- 

It is the purpose of this article to ex- tern which is repeated over and over 

plain in general terms what crystal again in three directions. Crystals grow, 

analysis depends upon and how it is and by their growth is meant that this 

done; and also to show from some identical pattern of units reproduces it- 

typical spectra how their interpretation self again and again along the three 

is important in general engineering axes of the structure. A crystal, then, is 
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simply a regular arrangement of struc¬ 
tural units. If we could see inside and 
through it, which is impossible, we 
should find a beautiful and symmetrical 
honeycomb structure or lattice, present¬ 
ing exactly the same appearance from 
any point on the lattice. 

There are many different kinds of 
crystals, and they have been classified 
according to their external features into 
some 32 classes, of which only three 
types are of immediate importance to 
the engineer. They are called (1) face- 
centered cubic crystals, (2) body-cen¬ 
tered cubic crystals, and (31 hexagonal 
crystals. To the first group belong metals 
which are ductile, such as copper, 
aluminum, silver, gold, lead, nickel, and 
that variety of iron known as the > 
(gamma) type. To the second group 
belong a (alpha) iron and the brittle 
metals, such as molybdenum, tungsten, 
chromium, and so on; and to the third 
group belong zinc, osmium, and some 
few others. 

A CRYSTAL lattice of the first type 
is cubic, having an atom at each 
comer—which, of course, it shares with 
adjacent cubes—and one in the center 
of each face; each crystal unit cell will 
therefore contain four atoms. The sec¬ 
ond type lias an atom at each corner 
and one in the center of the cube; each 
crystal unit cell will therefore contain 
two atoms. Tiie third consists of two 
simple hexagonal lattices, combined so 
that each cell contains two atoms. The 
atoms in a crystal unit cell arc separated 
from each other by about an X-ray 
wavelength; in other words, the length 
of any side of such a cell is of the order 
of one Angstr3m unit (an Angstrom 
unit is one hundred millionth of a 
centimeter). 

Reference to Figures 1, 2, and 3 will 
show that we may draw various series of 
planes through such lattices as I have 
described. Crystallogruphers for con¬ 
venience name these planes with refer¬ 
ence to the three axes of the cube; for 
example, in Figure 4, OX, OY, and 
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and the OY axes and 
planes, and so on. 

For the purpose we have in view—that 
is, that the engineer shall understand 
something of this field of work and the 
nature of the information yielded by 
this new method of investigation—it is 
not necessary to explain very much 
about crystal systems, but it 
is necessary that he should 
know that it is these sym¬ 
metrical lattice planes, which 
obviously exist in all direc¬ 
tions in a uniform atom lat¬ 
tice, that are instrumental in 
producing the X-ray diffrac¬ 
tion phenomena with which 
we are concerned. The spots, 
rings, and lines which we 
shall find in X-ray spectra 
depend entirely for their 
position and intensity upon 
the disposition of these crys¬ 
tal planes. There will lie one 
particular pattern for a face-centered 
crystal, another for a body-ccntercd 
crystal, and so on. Such then is, roughly, 
the internal structure of a crystal. 

The first business of crystal analysis 
is to show whut this structural unit ar¬ 
rangement is and to give information 
which allows us to calculate tilts dimen¬ 
sions and the shape of the crystal units. 
Single crystals, as everyone knows, may 
sometimes be seen by the naked eye 
and someiimes only by the aid of a 
microscope, but we can never hope to 
see a crystal structural unit by any 
method; it is too small. 

Now we must return for a moment to 
von Lauc’s discovery of the diffraction 
of X rays by a crystal lattice. Experi¬ 
mentally, this meant that when a beam 
of X rays was passed through a crystal, 
the component parts of the beam were 
deflected by the regular atom planes 
within, and, therefoie, if a photographic 
plate were placed so as to catch and 
record the emergent beam it would 
show not only a central spot due to the 
muin beam, but also a symmetrical ar¬ 
rangement of small spots surrounding 


called (110) Bragg* and his son, Professor W. L. 

Bragg, enunciated the idea that X rays 
would, in a similar way, be reflected by 
the regular atom planes in a crystal. By 
the word reflection, however, we are not 
to understand the same phenomenon as 
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Figure 6: How the X-ray beam is "reflected” by 
the regularly spaced atom planes of a crystal 
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Diffracted Bcamt 
Figure 5: The set-up of the apparatus employed 


OZ are the three axes of the cube, and 
the planes in our illustrations are named 
in so far as they cut any of these axes. 
Thus, the plane A, B, C—Figure 4— 
cuts each axis once; therefore it is 
called the (111) plane. The planes 
shown in Figure 1 cut the OX axis only, 
and are therefore called (100) planes. 
The planes In Figure 3 cut the OX 


the center spot and at varying distances 
from it, due to the components that are 
deflected by the atom planes. 

Von Laue’s prediction was correct¬ 
ly based upon the assumption that 
X rays were a form of light having a 
definite wavelength. Very soon after the 
experiments of Friedrich and Knipping, 
two English physicists, Sir William 


the reflection of ordinary light by a mir¬ 
ror, because X-ray reflection does not 
take place at the surface of a crystal, 
but from the regularly spaced atom 
planes inside it. X-ray reflection really 
involves this assumption -that a train 
of X-ray waves, of appropriate wave¬ 
length impinging upon an electron, sets 
it into forced vibration and thereupon 
causes it to emit a train of waves having 
the same frequency as the exciting train. 

T HE theoretical consideration, how¬ 
ever, does not matter very much for 
our purpose. The phenomenon we are 
discussing may be regarded as |Jiat of 
reflection which, under the correct cir¬ 
cumstances, is reinforced in intensity 
by the succeeding parallel atom layers 
beneuth the crystal surface. What Pro¬ 
fessor Bragg did, which was of so much 
importance to practical crystal analysis 
—in fact, made it possible—was to show 
that a definite relation exists between 
the wavelength of the X-ray beam, the 
distance apart of the atom planes— 
this, of course, gives the clue to the 
dimensions and shape of the crystal 
unit—and the incident angle which the 
X-ray beam makes with the reflecting 
plane or planes. 

If we examine a crystal of which the 
Und cfloctad Boom atomic spacing is unknown, we may find 
of Bag* it by means of the Bragg equation— 

n A=2 d sin 6, where X is the wave¬ 
length of the X rays, d is the distance 
gg separating the atom planes and 0 is the 
glancing angle. (See Figure 6, inserted 
by the Editor.) 

It is very easy to arrange the experi¬ 
mental conditions so that the wavelength 
A of the X rays is known. It will be seen 
from Figure 5 how the angle through 
which the X rays are bent may be mea¬ 
sured, and from a knowledge of these 
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two factor* we may calculate the apse* number of crystals. If this is the caae 
ing of the atom planes responsible for there U a choke of method depending 
each deflected ray which give* rise to upon the information we wish to ac- 
a spot on the photographic plate. It is quire. We may, for example, grind up 
very important to notice that the con- . our specimen into a fine powder and 
dition* expressed in the Bragg equation put it into a small thin-walled glass 
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be observed in preparing the face of 
the specimen to avoid introducing local 
lattice distortion by cutting or rough 
treatment It is also highly important 
to remember that the examination of 
the planes just below the surface may 
be very misleading and the results by 
no means true of the material as a 
whole. X-ray spectra obtained by the 
reflection method have very valuable ap¬ 
plications, but the method is by no 
means of universal application. 

Another method which has very great 
value in the examination of metals is a 
modification of the original procedure 
dne to von Laue. A very penetrating 
X-ray beam is employed, made np of a 
large number of wavelengths, and the 
rays, after having been defined by a 
small pin-hole aperture in the appar¬ 
atus, fall upon and penetrate the speci¬ 
men. This usually takes the form of a 



Figure is "Two mors tins «p*ctra M 
tube. We shall then have, in such corn- 


must be fulfilled before any reflected 
spot can appear on the plate. In other 
words, the atom planes must make pre¬ 
cisely the correct angle with the par¬ 
ticular incident wavelength before 
reflection can occur. 

N OW let us see how this vitally im¬ 
portant principle may be employed 
in the various practical aspects of en¬ 
gineering. 

The chief things of importance that 
may be learned by the engineer from 
the crystal analysis of his materials are: 
The sixe of the crystals, the manner in 
which the crystal unite are oriented, the 
effect on the crystal lattice of adding 
small quantities of foreign materials, 
such as carbon in iron to produce steel, 
the effect of cold work and annealing 
on the crystal units, and how far strain 
in a metal may be detected by X rays. 
Considerable work has been done on all 
these questions, and we shall now see 
what sort of results the X-ray analysis 
can be made to yield. 

There are many different methods of 
technique in the application of X-ray 
crystal analysis, but they all depend 
upon the fundamental principle just 
explained. It is, however, very impor¬ 
tant that the most suitable method should 
be chosen for each particular problem. 
If we consider a single crystal and an 
incident beam of X rays made up of 
• several different wavelengths, every set 
of planes which makes the correct angle 
with any of the component waves in 
the beam of X rays will produce a spot 
on the photographic plate, and a multi¬ 
tude of spots would therefore indicate a 
large number of participating crystal 
planes. Further, the arrangement or 
symmetry of the spots affords a guide 
to the crystal form. 

Sometimes it is not possible to obtain 
our specimen in die form of a single 
orystal, and we have to be content with 
a small piece of metal containing a large 


plete disorder, a mass of crystal planes 
presenting every possible angle to the 
incident beam. This technique is due 
to two independent investigators—Hull, 
and Debye and Scherrer. In this method 
it is customary to pass an X-ray beam 
of one particular wavelength through a 
system of, say, two fine line slits for 
the purpose of obtaining sharp defini¬ 
tion before allowing it to fall upon the 
specimen. A strip of film is arranged 
in a circle around the specimen on the 
emergent side, and the results are seen 
as a series of lines on the film at vary¬ 
ing distances from the zero. By applying 
the Bragg equation we shall find that 
each line corresponds to one particular 
set of planes, and we may thus detect 
any abnormality or distortion in their 
spacing by a comparison of the results 
with what is known to be the normal 
spectrum of the specimen. This method 
has value In cases where we wish to 
detect any lattice distortion due, per¬ 
haps, to the presence of a foreign ele¬ 
ment. 

We may, on the other hand, use our 
metal fragment just as it is and reflect 
the X rays from it. The method is es¬ 
sentially the same as the previous one 
and the atomic plane spacing may be 
calculated in the same way. Care must 


solid metal plate about one hundredth 
of an inch in thickness. Here we have 
a condition exactly the same as in the 
powder method, in that the specimen 
consists of a large number of crystals 
having a perfectly random arrangement. 
Consequently there will be sets of re¬ 
flecting planes suitably placed at every 
conceivable angle. A photographic plate 
or film is mounted on the emergent side 
of the specimen. 

The information which may be ac¬ 
quired by these pictures is diverse and 
very valuable. We may determine the 
crystal size of the material, we may 
deduce the crystal structure, and we 
may derive information concerning the 
orientation of the crystal units which 
may indicate cold working or strain. 
The analysis, if carried out subsequent 
to annealing, will yield important in¬ 
formation as to partial or complete re¬ 
moval of orientation or strain, and also 
show the point at which recrystalIlla¬ 
tion occurs. Characteristic diagrams ob¬ 
tained by this method are reproduced 
on page 39. They are concentric circles 
in some cases—Figure 11—and spokes 
in others. Sometimes the spoke* are not 
very symmetrical, as in Figure 12, and 
sometimes they have a highly symmetri¬ 
cal appearance, as in Figure IS. In 
other cases there are no rings, but only 



SCIENTIFIC AMERICAN 


37 


JANUARY ■ 1931 


• conglomeration of spots. Then, again, 
in some instances the rings are clear 
and well defined, and in others they 
present a somewhat hazy appearance. 
All these pictures have different mean* 
lags, which we will now describe. 

F IGURE ll is the effect produced 
when the specimen consists of a mass 
of small crystals with no preferential 
orientation at all. Here each ring is 
referable to a particular plane in the 
crystal which may always be identified. 

Figure 14 is the effect produced by a 
specimen still with its crystal units un¬ 
oriented, but having much larger crys¬ 
tals. 

Figure 15 is typical of a specimen 
having very large crystals. The rings 
have entirely disappeared, and each 
crystal independently reflects the X rays 
to a spot There is no preferred orienta¬ 
tion. 

Figure 12. This picture is quite dif¬ 
ferent. Here we have some suggestion 
of rings indicating fairly small crystals, 
but there is an appearance of spoki- 
ness or, as it is technically called, 
“asterism." This appearance is thought 
to indicate that the crystals are in a 
state of strain—it shows itself when a 
metal test piece is pulled in a tensile 
testing machine, as we shall see later on. 
It indicates a tendency for the crystal 
units to orient themselves in a definite 
direction. This asterism would disap¬ 
pear if the specimen were thoroughly 
annealed. 

Figure 13 illustrates preferred orien¬ 
tation of crystal units. It will be noticed 
that it is a perfectly well defined and 
symmetrical pattern. It is, in fact, the 
characteristic pattern due to the pre¬ 
ferred orientation, viewed perpendicu¬ 
larly to the direction of rolling, of a 
metal having a face-centered cubic lat- 
rice. The actual specimen in this case 
was copper. 

Figure 16 is another specimen which 
has also been rolled and therefore ex¬ 
hibits preferred orientation. Although 
it is equally well defined, it will be 
noticed that the pattern is different; 


this is because they are different crys¬ 
tals. In this case it is a body-centered 
cubic lattice. The specimen was a iron. 

Figure 17 is the same specimen as 
Figure 15; alter having been strained, 
the crystals have been elongated similar 
to those in Figure 12. 

These few examples will illustrate 
the sort of information that can be ob¬ 
tained from the X-ray crystal analysis 
of metals. It would be possible to quote 
many other examples, Imt wc will con¬ 
tent ourselves with a few more illustra¬ 
tions showing the results obtained in 
some practical investigations. As I said 
in the beginning of this article, my chief 
desire is to convey to the engineer a 
working familiarity with the results of 
this new method of investigation. For 
this reason the physical aspect of the 
subject has been neglected in order that 
more emphasis might be laid upon the 
character of the information he is likely 
to acquire. The technique and its de¬ 
velopment may be left to the physicist 
who at the present moment is devoting 
both skill and time to this work, but 
if it is to be quickly fruitful the en¬ 
gineer must understand wliat is being 
“got at” in order that he may take 
cognizance of the subject and partici¬ 
pate in the interpretation of results 
from the point of view of the develop¬ 
ment of his own research. 

Questions concerned with carbide in 
steel; the crystal structure of alloys gen¬ 
erally and particularly the brasses; the 
effect of the alloy elements in modern 
complicated steels; the differences be¬ 
tween good and bad transformer iron; 
and the structure and properties of 
electro-deposited metals—all are suita¬ 
ble subjects for X-ray spectra investiga¬ 
tion. 

My first series of examples are con¬ 
cerned with iron. The specimen was 
progressively rolled and X-ray spectra 
were obtained at various stages of the 
rolling process. Figure 18 is a spectro¬ 
gram of the original specimen. It shows 
that the iron had moderately large crys¬ 
tals without any orientation whatever. 
After rolling to 90 percent of its thick¬ 



ness, a small specimen was cut and 
X-ray spectra were obtained in three 
directions: (1) By passing the X rays 
through it in a direction perpendicular 
to the direction of rolling—thia is tho 
N (normal) spectrogram. Figure 19. 
(2) By passing the X rays through in a 
direction parallel to the direction of 
rolling P (parallel). Figure 19. (3) By 
passing the X rays through at right 
angles to the direction of rolling T 
(transverse). Figure 19. It will be ob¬ 
served that these pictures differ con¬ 
siderably from Figure 18. Some sugges¬ 
tion of rings make their appearance, 
indicating that the rolling process is 
beginning to break up the crystals. 
Further, a general spokiness appears. 
Thia indicates a strained condition in 
the crystals. All three views yield ap¬ 
proximately the same pictures. 

T HE specimen was then rolled to 60 
percent of its thickness and three 
similar spectrograms obtained—Figure 
20. We now see a further change mak¬ 
ing its appearance. The rings are more 
clearly defined, hence the crystals are 
much smaller and the general spokiness 
is beginning to resolve itself into clumps. 
In the T spectrogram it will be observed 
that a definite orientation pattern is 
present. This particular pattern is char¬ 
acteristic of a iron. It is a very curious 
thing that when iron is rolled, preferen¬ 
tial orientation, as indicated by this 
characteristic pattern, first appears in 
a direction viewed at right angles to 
the direction of rolling. 

The specimen was then rolled to five 
percent of its thickness and three more 
spectra obtained—Figure 21. Here, again, 
the appearance is different. The crystals 
are now very small and preferential 
orientation is apparent in each direc¬ 
tion. The rolling has induced the crystal 
units to take up a definite and oriented 
position. It is probable that this fully 
orientated condition is accompanied by 
a relief of strain which existed in the 
first two sets of pictures. 

Having rolled the specimen to five 
percent of its thickness, we will now 
observe the effect of heat treatment on 
a reverse series of spectrograms. Figure 
22 shows the three spectra obtained 
after annealing the specimen for half 
an hour at 450 degrees C. (842°F.); it 
will be observed that no change what¬ 
ever has taken place. The crystals are still 
small and the full orientation is present. 
Figure 23 shows spectrograms obtained 
after annealing at 500 degrees G 
(932°F.); this marks a change point 
The general fuzziness of the rings in¬ 
dicates that recrystallization is occurring, 
and the orientation tends to disappear 
except in the direction at right angles 
to direction of rolling—Figure 24. These 
s obtained after annealing at 850 
degrees G (1562°F.). Recrystallization 
is now very marked, and the preferential 
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orientation has almost disappeared in 
the N and P views, although it is still 
very strong in the T view—Figure 25. 
After annealing at 1050 degrees C. 
(1922 # F.) all the pictures now indicate 
very large crystals, and the orientation 
is absent except for a small suggestion 
in the T view, where the crystals exhibit 
a suggestion of a strained condition. 
These pictures suggest that until the 
temperature of 1050 degrees C. was 
reached, the annealing process was in¬ 
sufficient to remove the orientation from 
this specimen. A point worthy of notice 
is that it is in the transverse direction 
that orientation of the crystallites first 
makes its appearance, and it is retained 
in the same direction after it has dis¬ 
appeared in the other two. This series 
also indicates that this particular meth¬ 
od of analysis affords a very sensitive 
method of determining the effect of heat 
treatment. 

The next series refers to a specimen 
of manganese steel—face-centered cubic 
lattice. Figure 26 are the three spectra 
obtained after rolling. Figure 27 after 
annealing for half an hour at 600 de¬ 
grees C. (1112°F.). Ceneral fuzziness 
indicates crystal growth, and the orienta¬ 
tion is becoming less definite. Figure 
28 shows similar spectra after anneal¬ 
ing for half an hour at 1200 degrees C. 
(2192°F.). The crystals are now large 
and all traces of orientation have dis¬ 
appeared. 

T HE next spectra are of a specimen 
of “Slaybrite” steel which normally 
haa a face-centered cubic lattice. Figure 
29 shows three spectra, N, P, T. The in¬ 
teresting thing to note about these spec¬ 
tra is that the effect of the rolling is to 
produce a body-centered lattice with its 
typical orientation. After annealing for 
hal fan hour at600degreesC. (1112°F.), 
we obtain the three spectra shown in 
Figure 30, where the pattern character¬ 
istic of a face-centered lattice makes its 
appearance. These two sets of spectra 
afford a clear comparison between the 
two characteristic spectra. In this case 
the annealing actually destroys the ab¬ 
normal condition produced by the roll¬ 
ing and restores the normal. As a matter 
of fact, an expert examination of the 
spectra in Figure 29 does reveal traces 
of the normal face-centered lattice, but 
there is very little of it. 

The next series is interesting as illus¬ 
trating the effect of straining a metal 
and obtaining information as to what 
happens to the crystal units during the 
process. The X-ray tube is in a big pro¬ 
tective cylinder, and below is a small 
arrangement in the nature of a tensile 
testing machine. The test piece, which 
is very small and thin, is placed before 
a pinhole through which emerge the 
X rays, and weights may be placed on 
a pan at the extreme end of a beam. 
^Typical spectra are shown in Figure 31, 


32, A, B, C, D. The actual specimen was 
steeL A was obtained before any weights 
were added. B was obtained after the 
metal had been stretched to just beyond 
its elastic limit. Here we have evidence 
of asterism, and the crystals are small¬ 
er; they have been, to some extent 
broken up by, the process. C is a spec¬ 
trogram obtained well outside the elastic 
limit. The crystals are still smaller and 
the asterism is slightly more marked. 
D is a spectrogram obtained when the 
metal fractured. Here it would seem that 



strain has been relieved with a conse¬ 
quent appearance of definite preferred 
orientation. It is to be noticed that in 
these experiments there is no appear¬ 
ance of any change until the elastic 
limit is reached. 

Figure 7 shows X-ray line spectra ob¬ 
tained by the reflection method. They 
represent two specimens of electro-de¬ 
posited nickel obtained by varying the 
depmiting technique. The spectrum 
marked “dull” will be observed to show 
several faint lines and one which is very 
intense. This means that the number 
of atom planes participating to reflect 
the rays at this particular angle was 
very much larger than any other group. 
As a matter of fact, the intense line 
is due to the (200) planes, which means 
that the little crystals of nickel were 
mainly deposited like little bricks placed 
regularly side by side. On the spectrum 
marked “bright,” on the other hand, 
there are at least three intense lines. 
This indicates that the crystals are not 
nearly as regularly arranged, but that 
several groups of planes combine sepa¬ 
rately to reflect the rays strongly. This 
means, of course, that the little crystals 
were deposited with much less sym¬ 
metry. The specimen of nickel produc¬ 
ing the “bright” spectrum was, in fact, 
much harder than that which gave rise 
to the “dull” spectrum. This, of course, 
would he expected. 

Figure 9 shows graphs obtained from 
these two spectra and indicates the rela¬ 


tive intensities of the spectrum lines. 
Figure 8 shows two more line spectra 
to show the difference in the spectra 
produced by a and y iron—body-cen¬ 
tered and face-centered lattices. It ia 
often desirable to examine steela by this 
method to determine the relative propor¬ 
tion of the a and y structure present. 
This may be achieved by a comparison 
of the intensities of the characteristic 
lines in the spectrum. 


T HERE is another application of X- 
ray analysis which has not received 
the experimental attention that it merits. 
I refer to chemical analysis by means of 
X rays. 1 Every element can be made to 
emit X rays which have a particular 
wavelength characteristic of the clement 
and of none other. If we wish to analyze 
a material by X rays we must make our 
X-ray tube target of that material. The 
X-ray tube will then, under suitable con¬ 
ditions of o|>eralion, yield characteristic 
radiation which when measured will be 
recognized as characteristic of a particu¬ 
lar element. It does not matter whether 
the substance to be analyzed exists in a 
free state or in a state of chemical com¬ 
bination with another. This is one of 
the important aspects which renders 
X-ray chemical analysis so valuable in 
certain cases. The amount of material, 
too, can be quite small. A recent ap¬ 
plication of the method in my own 
laboratory affords an interesting illustra¬ 
tion. It was desired to know whether 
any solder was present in a minute frac¬ 
ture in steel. The fractured steel surface 
was accordingly mounted as an X-ray 
target in a special tube and an “emis¬ 
sion” spectrum obtained. Certain lines 
were found on the spectrum character¬ 
istic of iron, and also one very faint line 
in the place where the characteristic 
line due to lead should appear. The 
spectrum line is too faint to reproduce 
in an illustration, but a graph of the 
Bpectrum was obtained and is shown in 
Figure 10. It supplied undeniable evi¬ 
dence of the presence of lead in the 
fracture. 

From the illustrations and short in¬ 
troduction to the subject that has been 
given, it is hoped that engineers will 
appreciate the fact that this new method 
offers very definite promise in practical 
engineering problems; but, as I have 
said before, its development must be 
aided by the specialized knowledge and 
practice of those chiefly concerned. 

The X-ray diagrams which I have used 
to illustrate the various applications of 
the method have been obtained in my 
laboratory by my colleagues, Messrs. 
D. E. Thomas, C. G. Pollitt, F. W. 
Osborne, and R. G. Friend. 
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Five of tb<M eight-ton inch on 
will hold tutkm while they load 


W HAT is believed to be the world'* 
largest submarine oil-loading line 
waa launched some time ago for 
the Standard Oil Company of Califor¬ 
nia in Estero Bay, San Luis Obispo 
County, California. To laymen, at least, 
It probably is the most interesting por¬ 
tion of a new oil line leading from one 
of the moat amazing petroleum-produc¬ 
ing areas yet known to the industry, the 
Kettleman Hills. 

In order to provide an outlet for oil 
produced in the Kettleman Hills, the 
company has constructed a 10-inch 
trunk pipe-line from thia field to the 
Pacific Ocean, a distance of 70 miles. 
Oil from the wells is collected through 
field lines to a central gathering station 
located near Kettleman City, where it is 
passed through rectifiers to remove dis¬ 
solved gases. Heavy-duty steam pumps, 
operating at a thousand pounds pres¬ 
sure, then force the oil through the trunk 
line direct to storage-tanks on the coast. 
There are no intervening booster stations 
along die line. The high-pressure direct 
pumping is possible because the line is 
constructed of seamless pipe. All of the 
field joints are welded—there is not a 
screwed fitting or joint in the entire line. 


T HE western terminus of the line is 
at Estero Bay, about IS miles north¬ 
west of San Luis Obispo, near the town 
of Morro Bay. A station ha* been con¬ 
structed here to load the oil into tank¬ 


ers which will carry it to the company’s 
refineries. The site of this loading sta¬ 
tion approaches the ideal. The storage- 
tanka, which receive the oil from Kefr 


pvn&lnlm tree, tbs Mta/tr ,f 


PRE-CONSTRUCTED PIPE- 
LINE HAULED OUT TO SEA 

tleman Hills, are located about a mile to a point 3000 feet out in the ocean, 
from the beach on the top of a ridge where the water is deep enough to pro- 
that rises south of a small stream-bed vide safe anchorage for the largest tank- 
called Toro Creek, The ridge is fiat- erf. The shore end of the submarine 
topped, affording ample space for a line is joined to the tanks on the hill* 
large amount of tankage, which can be through a 20-inch pipe. A flexible rub- 
constructed with very little excavation, her hose is connected to it* sea end. 
Four large tanks equipped with floating When not discharging, this hose lies on 
roofs have been installed on the ridge, the bottom, but it is arranged so that 
They are concealed from the highway, its end can be readily picked up to the 
which lies along the beach, by a shoul- surface by tankers for loading, 
der in the hills. The launching of the submarine line 

Oil is loaded into tankers directly and the installation of the marine equip- 
from the storage-tanks on the ridge. For ment were done under contract by the 
this purpose, instead of building a Pacific Bridge Company. Preparatory to 
wharf which, in the open bay, would be launching, the entire 3000 feet of 16- 
exposed to damage by storms, the com- inch pipe was welded together into one 
pany has constructed a submarine line long tube weighing about 300,000 
that cannot be damaged by rough weath- pounds. Thia waa placed on low cart 
er and which provides a more economi- running on a small industrial railroad- 
cal means for loading. track that the contractor had laid on the 

This submarine line consists of 16- floor of the valley of Toro Creek, which 
inch welded steel pipe extending from slopes gently back from the edge of 
the beach along the bottom of the sea Estero Bay. When all was in readiness, 
a steel towing cable was 
brought ashore from the Red 
Stack tug, Sea Salvor, an¬ 
chored about 2000 feet off 
shore. This cable was at¬ 
tached to a pulling bridle se¬ 
cured to the end of the pipe¬ 
line. A sled to guide the line 
over any obstacle such as 
rocks was also firmly lashed 
under the end of the pipe¬ 
line. At a given signal, the 
Sea Salvor pulled the pipe¬ 
line out along the ocean bot¬ 
tom. When the line was in 
position, it was anchored with 
chain weights at several 
points along its length. It was 
secured on the beach by 




JANUARY • 1981 


SCIENTIFIC AMERICAN 


meant of a heavy concrete block 
cast around the pipe. 

After a hydrostatic test 
showed that no damage had oc¬ 
curred during the launching op¬ 
eration, a diver’s crew installed 
the flexible hose at the sea end 
of the line. This hose is made 
of rubber, heavily reinforced 
with a spiral steel wrapping. A 
lifting bridle is connected to the 
end of the hose by a chain at¬ 
tached to a buoy. 

Five enormous anchors, each 
weighing 16,000 pounds, were 
placed in a semicircle about the 
end of the submarine line to 
provide moorings for the tank¬ 
ers while loading. The tankers 
will not tie directly to the anch- 


The floating telephone station. The buoy with 
its extension line supports a flexible conductor 
that is connected to the armored submarine cable 


To insure accurate control of 
the oil being loaded at these 
high rates, a control gate-house 
has been located at the foot of 
the hills near the beach. All the 
ship-communication equipment 
is located at this control house, 
together with an electric-flow 
meter which will give a continu¬ 
ous indication of the rate of flow. 
A 16-inch cast-steel, motor-driv¬ 
en valve located at the house is 
used normally for adjusting the 
rate of flow to the ships. A simi¬ 
lar hydraulically operated valve 
equipped to close quickly with¬ 
out setting up a dangerous surge 
in the pipe is also installed here 
for emergency shut-off. The Con¬ 


ors, but will secure their mooring lines 
to big can-buoys attached to the moor¬ 
ing anchors by means of heavy forged- 
steel chain. These moorings were de¬ 
signed to hold the company's largest 
tankers in rough weather. 

A bell-buoy was installed n ar the 
mooring site by special permis ion of 
the Bureau of Lighthouse Servi e. The 



sound of the bell warns other cr ft that 


they are approaching the bmarine 
line and acts as a guide t< ncotning 
tankers in foggy weather. 

I N order to provide reliable communi¬ 
cation between the shore station and 
the tankers loading at this terminal, an 
armored telephone cable was laid from 
the beach to the moorings, parallel to 




the submarine pipe line. A flexible con- To f ac iH Ut « fo program over the ocean floor, th* forward end of the pipe- 

ductor spliced to the end of this cable line was equipped with a sled. The pulling bridle it her* shown in place 

is secured to a Bmall buoy on which 



trols for these valves, together with 
the flow meter and all the other in¬ 
struments, are centralized at a desk 
in the control house. Here the operator, 
with an unobstructed view of the ship 
with which he maintains continuous 
communication, can control the flow of 
oil at a finger’s touch. 

In planning the design and operation 
of this loading terminal, every possible 
precaution was included to guard 
against the spilling of oil The United 
States Army engineers, in granting a 
permit for the installation of the sub- 
larine line, indicated that they were 
itisfied with the precautions made so 
that no oil would be released to con¬ 
taminate the beaches in the vicinity. 
Not only have numerous precaution* 
been provided against spills occurring 
during loading, but also a set of tanks 
and pumps is installed near the shore 
end of tbe submarine line, into which 
any oily ballast or bilge-water the ship 
may contain when she comes in to re¬ 
ceive a cargo at this port, can be dis¬ 
charged. All the oil will be skimmed off 


In circit *ni above i On# of the divan who sis hours being required to these tanks so that nothing but clean 

ssrvod on the job, at work and in repose load even the largest vessels, water is discharged into tbe ocean. 




GIANT TORTOISES 


Nearing Extinction on the Galapagos Islands, They Are 
Being Propagated in the United States 

By DR. CHARLES HASKINS TOWNSEND 


T HE point of greatest interest in the board of managers of the New York 

connection with the Galapagos Zoological Society authorized the writer. 

Islands and their indigenous animal who had twice visited the Galapagos, to 

life is the existence of land tortoises of procure, if possible, a breeding stock 

prodigious size, and formerly, in amaz- of tortoises for colonization in our 

ing numbers. Dampier, who visited the southern states and elsewhere under 

Galapagos in 1684, says of the tortoises: favorable climatic conditions. With the 

“It is incredible to report how numerous co-operation of the United States Bureau 

they are.” Similar affirmations regard- of Fisheries, the steamer Albatross II 

ing their abundance arc to be found in was sent to the Galapagos in April, 

the accounts of the early navigators who 1928, under my direction, 

followed him. It was this outstanding The success of the expedition greatly 
feature that gave the Galapagos* Is- exceeded our expectations. One hundred 

lands their name. The abundance of and eighty tortoises were captured in the 

large tortoises attracted to the islands mountains of southern Albemarle, which 

food-seeking ships for three centuries involved a week’s journey with pack 

—an attraction that persisted until the animals. We secured the services of 

exhaustion of the supply. twenty Ecuadorian colonists at the ham- 

With the wondrous tide of tortoise let of Villarail, who with their burros 

life brought to a low ebb in the 19th made an effective collecting party. It 

Century by man, there followed no rise was not practicable to transport any 

when he withdrew. The pests 
he had introduced proved j 
sufficient to prevent an in¬ 
crease among the scattered 
survivors. Dugs, pigs, cats, 
and rats abandoned there, 
returned to the feral state 
and increased to thousands. 

The eggs and newly hatched 
young of the tortoises be¬ 
came their food, few escap¬ 
ing. The adults, wearing 
their shell armor, were 
largely immune. Then fol¬ 
lowed the Ecuadorians, who 
killed tortoises assiduously 
for their oil. The animals 
have long been extinct on 

most of the islands where _ 

they once swarmed. Wild . The Astor yacht, Nounnthd, on which the suthoi 
dogs and other predatory Galapagos Islands in 1930, in a cove at Albemarl 
pests roam in thousands on 

the two large islands, where limited tortoises of large size in this exceedingly 

numbers of adult tortoises are still to rough and trailless country. The loading 

be found—mostly in high country far of the tortoises on the ship was ex¬ 
inland. tremely difficult, as the coast is exposed 

to a heavy swell and the Albatross II 

T ORTOISES are still hunted occa- lay two miles off shore. 

sionally by Ecuadorians of the two Most of the tortoises brought back 
small settlements remaining on the were soon placed in colonies along the 

Galapagos. Therefore, their continued southern border of the United States, 

existence on Albemarle and Indefatiga- All are in the keeping of zoological 

ble Islands can hardly be expected. gardens or other responsible co-operat- 

With these facts under consideration, ing agencies. These are located as fol- 

” lows: four colonies in southern Florida; 



The Astor yacht, Nonrmshd, oi 
Galapagos Islands in 1930, in a 


others at New Orleans, Louisiana; 
Houston and San Antonio, Texas; 
Superior, Arizona; and San Diego, Cali¬ 
fornia. Other colonies were later estab¬ 
lished in Bermuda; Honolulu, Hawaii; 
and Sydney, Australia. All have the 
freedom of fenced, grassy ranges and 
arc provided with dry shelters, to which 
tortoises can retreat during chilly 
weather or periods of unusual damp¬ 
ness. A number of small tortoises are 
retained at the New York Zoological 
Park until they attain larger 
size. Like the others, they 
will be placed only with re¬ 
sponsible organizations in 
the south, co-o|>erating with 
the New York Zoological 
Sociei 


-1 dabra Island in the In¬ 
dian Ocean lias a history 
similar to that of the Gala¬ 
pagos tortoise. It w 
for food by mariners foi 
more than three centuries, 
when, threatened with ex¬ 
termination, its propagation 
was undertaken under the 
auspices of the British Gov- 
visitsd eminent. Distributed among 

Island the farmers of the adjacent 

islands of the Seychelles, it 
was domesticated and soon became a 
valuable food animal. The New York 
Zoological Society is hopeful of similar 
success with its congener of the Gala¬ 
pagos. 

While a distinct species of tortoise 
has been recognized on each of the ten 
islands of the Galapagos group that 
originally bore them, five have been 
described from the large island of 
Albemarle, which is probably too many. 
Albemarle has a length of 75 miles 
and heights up to 5000 feet Each tor- 
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tolse in the colonies established by the 
Zoological Society wears a copper num¬ 
ber and has been measured and weighed. 
These records will be continued annu¬ 
ally for a number of years until the 
rate of growth and change with age are 
determined. In this way one of the 
many problems connected with the very 
peculiar animal life of the Galapagos 
may be advanced toward solution and 
some of the present confusion respect¬ 
ing species of tortoises eliminated. The 
origin of this isolated fauna is still un¬ 
known. The islands belong to Ecuador 
and lie 500 miles from the nearest part 
of the mainland. 

W HILE at Charles Island we ob¬ 
tained from a cave a dozen large 
skeletons of the long-extinct tortoise of 
that island. These skeletons have served 
to establish the identity of the Charles 
Island tortoise as Testudo galapagoen- 
sis, a species long involved in uncer¬ 
tainty. It became extinct there in 1848. 
Twelve whaleships that participated in 
its extermination carried away 1775 tor¬ 
toises, according to logbook records 


tured almost the last of those living there. 

Duncan Island furnished hundreds of 
tortoises to whaleships as late as the 
middle of the last century, when four 
vessels took away 356 tortoises between 
1848 and 1863. Tortoises were reported 


Bedford and elsewhere were those of 
105 whaleships that carried away 
15,830 tortoises during a period when 
there were 700 vessels in the American 
whaling fleet. Many of the whaling ves¬ 
sels made catches of 300 or more, one in 




in my possession. 

We were assured by natives of Al¬ 
bemarle that tortoises of large size are 
still to be found in the high interior of 
Indefatigable, an island having a di¬ 
ameter of about 25 miles. This island 
is one of the most difficult of the group 
to penetrate. Available records show 
that the catches of tortoises made here 
by the great whaling fleet of the 19th 
Century were small as compared with 
those made on more accessible islands. 

The tortoise of Indefatigable is known 
as Testudo porteri. Few natu¬ 
ralists had studied the in- 


Mr. Astor’s party on the Nourmahal, v 
Indefatigable Island. This species oi 

to be plentiful there when explored in 
1906. Man is their only enemy on this 
island except rats, which accounts for 
their persistence on an island only three 
miles long. Other domestic animals, if 
ever introduced, probably did not sur¬ 
vive the dry season. The island is water¬ 
less except during rains. The tortoise 
of Duncan Island (Testudo ephippium) 
is well represented in museum collec- 
tions, and the New York 
Zoological Hark has three 


ith specimens of the young tortoises of 
tortoise was long supposed extinct 

1834 taking 500. The extent to which it 
was used as food cannot be known until 
more logbooks can he examined. 

Tortoises were kept on board without 
food or water for months, in some cases 
more than a year, and killed as required. 
The narratives of the early navigators 
and the logbooks of the whalers contain 
only favorable testimony regarding the 
edible qualities of the giant tortoise. 
Admiral Farragut, who Herved as a 
young officer on the U.S.S. Essex, at the 


digenous animals and 
plants of this island 
until the arrival of 
Mr. Astor’s yacht, 
Nourmahal, early in 
1930. Like the others 
it suffers from the 
plague of introduced 
pests, and the rem¬ 
nant of its tortoise life 
is probably destined to 
disappear. 

While on the way 


living adults, the gilt of 
Mr. Vanderbilt. 

The species repre¬ 
sented by our collec¬ 
tion from the moun¬ 
tains of southern 
Alheinarlc is prob¬ 
ably Testudo vicina. 

It has not yet been 
;?v compared with other 
species descrii>ed from 
that island. It seems 
to have disappeared 


to Albemarle in This 415-potmd Galapagos tortoise fr,im lhe low Cuun ‘ 
1928, the Albatross (mounted) was raised in California try. We found no 


Galapagos in 1813, wrote: “The meat 
cooked in almost any manner is 
delicious.” 

I T has been estimated that ten millions 
of tortoises have been taken from 
the Galapagos since their discovery. The 
Galapagos tortoise had apparently a 
food value to the Pacific whaling fleet 
for the best part of a century, not un¬ 
like that of the bison to the settlers of 
the great plains. It was known to the 
whalers as terrapin, a name usually 
spelled “turpin” in their logbooks. The 
giant tortoises still in existence on the 


II stopped at Dun¬ 
can Island, where a party of ten men 
sent ashore from Mr. W. K. Vanderbilt’s 
yacht early in 1928 had obtained five 
tortoises. Our party of eight men spent 
two full days exploring its steep thorny 
slopes. We examined both lower and 
upper craters and reached the top of 
the mountain without finding any trace 
of tortoises. This small but exceedingly 
difficult island has been frequently 
visited and has yielded occasional 
tortoises up to the present year. It is 
possible that Mr. Vanderbilt’s party cap¬ 


traces of it, and 
hunting by passing vessels was discon¬ 
tinued years ago. 

The former importance of the Gala¬ 
pagos tortoise as a source of food is but 
little understood at the present time. 
The narratives of the early navigators 
who visited the Galapagos all contain 
references to it. Great numbers of tor¬ 
toises were taken for food by buc¬ 
caneers, sealers, merchantmen, and 
whalers. 

Among the logbook records ol the 
whalers examined by the writer at New 


Galapagos and on Aldabra are of great 
interest to naturalists. They represent 
the only survivors of extinct tortoises 
that in a very remote past inhabited 
North America and India. 

The tortoises now colonized at points 
near the southern border of the United 
States are young and mostly of small 
or medium size, few weighing more than 
150 pounds. They have already shown 
gratifying growth, the degree of which 
undoubtedly depends upon extent of 
range and access to grass or other food 
at all times. 
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The colony of tortoises at San Diego 
enjoys a well-fenced range of about five 
acres of hillside in the zoological gar¬ 
den. This area is well supplied with 
coarse grasses and low bushes, and has 
a few trees. 

The tortoises at the Boyce Thompson 
Southwestern Arboretum, Superior, 
Arizona, have half an acre of desert 
land thickly grown with cactus—their 
favorite food, a concrete drinking basin, 
and a stone refuge during chilly 
weather. A 50-pounder here increased 
ten pounds in three weeks on a diet of 
prickly pears. 

The three colonies located in zoo¬ 
logical gardens at San Antoniu, Houston, 
and New Orleans, have grassy ranges 
averaging about a quarter of an acre 
in extent. 

T TNTIL recently, there has been little 
U information on record respecting 
the growth of the giant tortoise. A 29- 
pound male (Testudo vicina ) taken 
from Albemarle Island in June, 1899, 
lived at Riverside in southern Califor¬ 
nia, until April, 1914, when it died from 
exposure on wet ground. Its weight at 
death was 415 pounds, the carapace 
measuring 41 inches. It is also recorded 
that this tortoise increased from 29 to 
350 pounds in seven years. It practically 
doubled its weight annually while 
young. Mounted, it is shown in the 
photograph on the preceding page. 

A tortoise of the same species was 
received at the New York Zoological 
Park in 1904, its weight being 140 
pounds. It weighs at the present time 
(1930) only 360 pounds. Lacking in 
winter the outdoor life enjoyed by the 
California tortoise. Its growth has been 
very slow. Nevertheless, it is a healthy 
and powerful animal, easily carrying a 
full-grown man. 

We have now many young tortoises 
colonised at several points under various 
conditions and all in mild climates. As 
all have been numbered and weighed, 
we have already acquired definite knowl- 
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edge as to rate of growth. Reports from 
these colonies mw that tortoises under 
20 pounds practically double in weight 
each year. The growth of those exceed¬ 
ing 50 pounds has been slower. 

Should these animals increase 
sabers, under the present experi¬ 
mental conditions, as is expected, the 
Zoological Society will eventually ar¬ 
range to make them available to breed¬ 
ers as food producers suitable for 
propagation in aouthern and especially 
in arid regions. 

Nature (London) in commenting on 
the attempt to propagate the giant tor¬ 
toise says: “The only hope of keeping 
the stock alive was to establish it in 
conditions where its safety and con¬ 
tinuance could be assured so far as 
human devices go.” 

The writer enjoyed the privilege of 



What ths going is like on Duncan 
Island, one of tha Galapagos group 


visiting the Galapagos Islands on Mr. 
Vincent Astor’s yacht, Nourmahal, in 
April, 1930, when we were fortunate 
enough to secure eight specimens of the 
tortoise peculiar to Indefatigable Island 
(Testudo porteri), These, with Mr. As¬ 
tor’s approval, will soon be colonized in 
southern Florida. This species, the ex¬ 
istence of which was in doubt, was 
found far inland. Certain large speci¬ 
mens, too large for a horse to carry, 
were left at liberty. Those brought out 
weighed from 40 to 80 pounds. We 
measured the bleached shells of several 
killed years before that were nearly five 
feet in length of carapace as measured 
over the curve. They must have weighed 
considerably over 500 pounds. 

The following record from San An¬ 
tonio, Texas, shows the increase in t 
weight during two years of eight yoong j 
tortoises located there: ( 
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Other records recently received are 
here presented without details, show¬ 
ing only increase in total weight of each 
colony of young tortoises: 


San Diego 
Houston 
New Orleans 
Bermuda 
Honolulu 


7 479 

14 192 

7 101 

10 66 


IMS 

1041 

709 

286 

175 

378 


Records from two other stations show 
similar rates of growth, while reports 
from four localities have not yet been 
received. 


I ET us consider this huge, slow-mov- 
J ing animal it is proposed to do¬ 
mesticate. It is a vegetarian, amazingly 
fond of cactus, which it eats spines and 
all, but in captivity is ready to cat grass 
or any vegetables set before it. It does 
not bite or make a noise. It doubles its 
weight annually while young and con¬ 
tinues growing indefinitely when old, 
until weights of 500 pounds or more are 
attained. The females lay 20 to 40 eggs. 
The young shift for themselves. This 
tortoise is good to eat, as attested by 
the mariners who captured it. Let us at 
least prevent the extermination of the 
giant tortoise even if it cannot take rank 
with other domesticated food producers. 
Its origin in its isolated volcanic home 
is one of the unsolved problems of the 
Galapagos Islands, so interesting to all 
naturalists since Darwin in 1834 made 
observations there which have never 
been surpassed in zoological interest. 




Commercial applications of the 
Diesel engine in the automotive 


field trill be the subject of an article 


to appear soon .—The Editor. 


A Duncan Island tortoise (Tettmio 
tpUppium) now in New York 




FROM THE ARCHEOLOGIST’S NOTEBOOK 


New Allenby Bridge Makes Petra 
Accessible 

TWRA, the wonderful sculptured 
Jcity of the desert, was for a long 
time inaccessible because of its re¬ 
moteness and the danger from roving 
Bedouins. It can now be reached with 
comparative comfort by means of the 
Damascus-Mecca railway. One can now 
travel down from Jerusalem by motor 
to the Jordan, and hence by the new 
Allenby Bridge to Amman, the capital 
of Trans-Jordania. A train leaves twice 
a week for Maan, 120 miles distant. 
From this point camels or horses can 
be hired and the ruined city reached in 
about six hours. 

The North Arabian Desert was always 
difficult to cross by reason of the juxta¬ 
position of great barriers of granite 
and sandstone athwart the line of com¬ 
munication between the various cradles 
of the human race—between Egypt on 
the one hand and Syria, Mesopotamia, 
and southern Arabia on the other. At 
a time when maritime enterprise 
still hesitant and fearful, man was 
forced in his infancy to seek a way 
through the desert. Petra was ideally 
situated geographically to form a clear¬ 
ing house for the commerce of the world 
as it was then. The land route from 
southern Arabia via Mecca to the coun¬ 
tries of the Mediterranean was all- 
important for the supply of luxuries 
of life—“gold and silver, ivory, apes 
and peacocks” which the rapid develop¬ 
ment of civilization demanded. Petra 
began to establish a position as a cos¬ 
mopolitan emporium about the 6th 
Century B.C. and retained this position 
for almost one thousand years. The City 



This haandfui s tr uct ur e, hewn out 
mt the solid node, is 70 feet high 


of Petra probably reached its greatest 
wealth and prosperity in the 1st and 
2nd Centuries a.d. under the Romans. 
The east and west traffic became gradu¬ 
ally diverted to a more northerly route 
by Palmyra and the north and south 
traffic probably took a line farther east, 
something like the Hajj route or the 
“Pilgrim Route" from Damascus to Me- 
dini, and very much along the line of 
the present Hljai Railway. 

Petra is unique among the wonders 
of the Orient, being hewn out of the 
solid rock. The remains include native, 
Egyptian, Greek, and Roman art. The 
rock is beautifully colored which gives 
much light and vivacity to the 850 
known temples, monuments, and tombs. 


* 



The monastery, carved out of solid 
rock, is surmounted by s huge 


A most elaborate survey of the city has 
been recently made by Sir Alexander 
Kennedy whose researches have been 
published in a beautiful book entitled 
“Petra: its History and Monuments.” 
The so-called Treasury of Pharaoh is a 
magnificent ruin and is one of the lat¬ 
est, dating from the time of the Emper¬ 
or Hadrian who visited Petra in 131 
aj>. The structure it about 70 feet high. 
A rock-hewn stairway of many hundreds 
of steps brings one to tbe largest of 
Petra's ruins, the El Deir or monastery. 
It is nearly 150 feet high and is sur¬ 
mounted by a huge urn which we also 
illustrate. 

Chinese Pottery Doga 

T HE antique pottery dog in The Met¬ 
ropolitan Museum of Art is inter¬ 
esting as it shows a breed which has 
apparently been known in China since 



spirit of an abused unpedigreed dog 

the earliest representation of dogs. Sim¬ 
ilar dogs existed in the 1st Century A.D. 
and exist in the flesh at the present day. 
The attitude and spirit of the animal 
have been caught perfectly—a little 
lonely and forlorn, as out-of-doors dogs 
apt to be ii 

A Venus from (he Sea 

O CCASIONALLY the sea still give 
up works of art. A marble statue of 
Venus has been recently recovered from 
the water near the island of Rhodes in 
the Mediterranean Sea. The head was 



found first and the body was recovered 
after further search. It is a new type 
of Aphrodite, of which there is only 
one other known example. It has been 
placed in the Rhodes Museum. Our il¬ 
lustration shows the body of the statne 
being hauled out of the water. 
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LANDSCAPING WITH 

FULLY GROWN TREES 


By H. L. POPENOE 


T ransplanting large trees to 

secure an immediate effect is a 
common practice among landscape 
designers and planting contractors 
throughout the country, but its adoption 
by the man of limited means liui 
yet become general. This is chief!; due 
to the necessarily large expense ind 
the risk connected with the undi ak- 
ing, but it is also due to the (acl hat 
sjiecial equipment plays such at im¬ 
portant part in the handling the 

The special equipment desirable for 
the easy and safe moving of large trees 
includes a derrick or large tripod, a 
chain hoist of sufficient strength to lift 
the tree from its place of growth and to 
settle it into its new location, and a 
truck or cart adapted to easy loading, 
capable of carrying a heavy weight. 
Block and tackle, rollers made of short 
lengths of pipe, bars, lifting jacks, 
ropes, and similar small equipment all 
come in handy when getting the tree 
into place. 

Horticultural ability or training is 
even more necessary than the proper 
equipment for if the tree mover is not 
a judge of proper conditions, varieties, 
and methods, his chances for failure 
are multiplied. It seems almost criminal 
to uproot and move a tree that has 
taken years to grow, only to have it die. 

One of the illustrations shows a three 
wheeled cart used by the writer, that 
has proved handy for moving balled or 
boxed trees as well as those that are 


moved “bare root.” It is built low to 
make loading easy and is strong enough 
to carry a load of two or three tons. A 
brake lever working on a drum on one 
of the wheels prevents it from going 

» fast down hilL 

The tree is lifted by a tripod and 
chain hoisf until the cart can be pushed 
beneath. The tree is then lowered onto 
the cart, and hauled to the new location 
by team or truck. 


JL and wheels were bought at an auto 
wrecking yard. The axle was two inches 
in diameter and the wheels were equip¬ 
ped with roller bearings and plain steel 
tires. In order to make the platform 
sufficiently wide, the axle was length¬ 
ened one foot by welding on a piece of 
steel. The platform was made of two- 
inch plank strongly braced with angle 
iron and iron rods and was attached to 
the axle with U bolts. The front wheel 
was arranged like a caster, and iron 
braces were extended from the king 
pin to the axle on each side. The wheel 
itself was made from a section of log 
with a heavy tire shrunk on and a pipe 
boxing set in. It oo*t approximately 35 
dollars to build the cart. 

Another truck for moving tall trees 
has a “Teach” consisting of two 4 by 
6 timbers, 20 feet long, connecting 
the front and rear axles. These tim¬ 
bers are four feet apart at the rear 
axle but run together at the front axle. 
The rear axle is seven feet long so 


that the rear wheels will readily strad¬ 
dle a fair-sized hole. 

To load this wagon, the front wheels 
are removed and the reach is raised 
to a vertical position against the tree 
trunk. After blocking the wheels, the 
reach is carefully lowered to a hori¬ 
zontal position and the front wheels 
are replaced. If the spread of branches 
is wide, it is often necessary to build 
a cribbing between the trunk of the 
tree and the reach so that the branches 
will clear the ground. 

After reaching the new location, die 
operation described above is reversed. 
The raising and lowering is accom¬ 
plished by means of jack screws and 
cribbing, or if the tree is very heavy, 
with block and tackle. 

In transplanting tall trees, guy wires 
or ropes are used as a safety precaution 
while raising and lowering the tree and 
these are left after the tree is planted 
until the earth has had time to become 
firm and the roots have taken hold of 
the soiL Otherwise damage may result 
from hard winds. Where the guy wires 
are attached to the branches they are 
run through a piece of hose or over 
some pieces of wood to protect the 
bark from damage. A coat of whitewash 
is applied to the trunk and larger 
branches to prevent sun-scald. 

A very good time to cut back and thin 
the top of the tree to be moved is before 
it is raised to an upright position in Its 
new location. If it is a deciduous tree 
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the top may be cut back, leaving a few 
of the healthy, shapely branches. Each 
cut, so far as possible, should be at a 
crotch or lateral, and the wounds should 
be covered with an asphaltum or tree 
paint In the case of broad leaved ever¬ 
greens it is best not only to thin the 
branches, but to strip off most of the 
leaves as well. With this treatment trees 
that are ordinarily difficult to move, 
such as holly, can be moved successfully. 

The object of this severe cutting back 
is to balance up the top with the root 
system, which is appreciably cut in dig¬ 
ging. If the top is not cut back, the 
evaporation from the leaves and branch¬ 
es takes place more rapidly than the 
roots can supply moisture, and the tree 
would become so exhausted that even 
if it did not die, its growth would be 
seriously checked. 

A TREE to be moved “bare 

. be handled with greater safety on a 
damp or cloudy day as then the roots 
do not dry out rapidly. It also saves 
many of the fine roots—to the ultimate 
benefit of the tree—if it is moved with 
a frozen ball of earth around the roots. 
This is a method in common use with 
conifers, where moving is done in 
winter. 

In warm climates the same effect is 
secured by boxing. This permits the 
moving of medium-sized or small trees 
without serious shock and at a season 
when it would otherwise be impossible. 
It also permits the tree being held for 
sale, already established and in growing 
condition, without danger or loss. Such 
specimens have a much stronger appeal 
to the average planter than the same 
tree would have standing dorn 
bare. 

Boxing, especially from loose ground, 
is more easily accomplished when the 
earth is dug away from the ends of 
the proposed cube of soil leaving the 
sides intact. A tunnel the width of 
the box is then cut through under the 
tree and the bottom boards slipped 
in one at a time until all are in place. 
The end boards, alreudy cleated to¬ 
gether, are next set in place and nailed 
to the bottom. It is then possible to cut 
down the sides of the cube and board 


them up to the ends without letting the 
soil fall away from the roots. After fill¬ 
ing all spaces left between the cube and 
the boards with loose soil and tamping 
it, the box is ready for moving. If the 
diameter exceeds three feet, the box is 
made of two-inch lumber held together 
by three-eighths inch iron rods that 
have been run through the sides and 
bolted, or by hooks bolted through the 
sides and held together by wire. This 
prevents wrecking the box while mov¬ 
ing. 

To remove the box from the hole, a 
tripod of 4 by 6 timbers, 20 feet long, 
is set over it and a three-ton hoist raised 
into place with a rope and pulley until 
it may be booked into a heavy iron ring 
at the top. The other end of the hoist 
is then hooked into chains or cables that 
are made fast to the box. Box and con¬ 
tents may now be moved to their new 

a plank track on rollers made of short 
lengths of gas pipe. The tripod and 
hoist again cume into service to lower 
the tree into the hole which has been 
previously dug deeper than the depth 
necessary and partially re-filled with a 
mixture of well-rotted manure and soil. 
Fresh manure is never allowed to come 
in contact with the roots and if used, 
it Is covered with several inches of soil 
before setting the tree in place. Tins 
sides and ends of the box are then re¬ 
moved but the bottom may be left in 
the hole to rot, if it cannot be easily 
removed. 

AS the soil is replaced about the roots 
■ia of a transplant, it is well settled by 
tamping or with water. On bare root 
trees noimng can equal water for set¬ 
tling the soil and filling the air pockets 
under the roots. 

In the selection of a tree for trans¬ 
planting, it is obvious that one should 
pick a vigorous, healthy one. If it has 
grown in a location where it had to send 
its roots a long distance to food and 
moisture it will not have a compact 
root system and most of the fibrous 
feeding roots will be lost when digging 
it out. 

One that has grown along 
or creek in alluvial soil will have 


abundance of good roots close to the 
trunk and can be moved successfully. 
Trees that have been previously trans¬ 
planted, such as nursery grown trees, 
usually have compact root systems. 
Root-pruning the growing stock in the 
nursery row is a common practice, and 
not only makes transplanting easier but 
increases the chances for success. The 
tree with plenty of young fibrous roots 
recovers quickly and easily from the 
shock of moving, but trees with old 
wood are slow to start growth, and often 
die after struggling along for three or 
four years. For this reason it is well 
to prepare a tree a year in advance for 
moving by cutting back both top and 
roots enough to stimulate new growth 
close to the trunk. 

T HE time for moving a tree is govern¬ 
ed by its dormant period. Deciduous 

greens all are at a stand-still during 
cold weather and may be moved during 
the winter months, while, some conifers 
and evergreens are dormant in late 
summer, putting out a fall growth after 
the rains start. Palm trees succeed best 
if moved during hot weather in late 
summer, for at this time there is little 
danger of the roots decaying before 
they take hold of the soil. 

The loss of an occasional tree is in¬ 
evitable. The percentage of loss may 
bn reduced, however, if the trees are 
carefully watched during periods of 
dry or hot weather, and given plenty 
of water. And the occasional loss is 
more than balanced by the satisfaction 
of having gained years in the develop¬ 
ment of the home grounds. 




At the left may be seen the 
tree wagon described in the 
text. Above is a chain hoist 
and tripod used in tree moving 




An example of th« beet Maya 
sculpture from the ruin* of Copan 


T HE Maya Indians of British Hon¬ 
duras are a people who, nominally 
Catholics, fuse paganism and Chris¬ 
tianity in a delightful fashion. In their 
religion, Dios has to look after the whole 
world while the old Maya gods Huitz- 
Hok, the gods of the mountains and 
plain* are very powerful—locally! 
There are the Virgin Mary, St. Anthony, 
St. Louis, and so on, all mixed up with 
the morning star, the thunder gods, the 
wind gods, the moon, the sun, water, and 
the spirit of vegetation. 

The priests have hard sledding when 
they have to cope with Mahanamatz, a 
gorilla-like mythical animal which is 
said to have the same features as a man 
but is extremely hairy. These animals 
are supposed to live in rocky areas in 
amotest part of the forest and stand 
iprlght. They are said to walk with 
their big toes turned backward*. If one 
>f these animals catches a person it 
him open with its huge shaggy 
paws. It is useless to shoot it as the shot 
will not penetrate its thick coating of 
hair. The only hope of salvation lies in 
setting fire to it. «r 

fTiHERE exists, among certain Mayas 
JL a curious belief in a monster that 
closely resembles the classical centaur. 
These monsters are said to be a cross 
between Germans and mares. Probably 
garbled accounts of the old Spanish 
cavalry handed down for centuries are 
responsible. The animals are harmless 
and have no occult powers. Black magic 
also flourishes sub-rosa and altogether 
(be Pttttr Foster and the Credo have 
unfair- competition. 

Hie above and the following interest¬ 
ing information was gleaned from J. 


ON THE TRACK 

OF THE MAYAS 


Eric Thompson’s "Ethnology of the 
Mayas of Southern and Central Britiah 
Honduras.” Mr. Thompson’s publica¬ 
tion is the result of four visits paid to 
British Honduras, the two last being in 
the interests of the Field Museum of 
Natural History, where he is Assistant 
Curator of Central and South American 
Archeology. The present population of 
British Honduras is small (estimated 
at 46,000 in 1923) and is extremely 
mixed, the bulk of the population being 
negTo. The Maya-speaking population of 
the whole colony is 7806 (figures for 
1921). There are a number of Indians 
in the western and northern districts 
who have unfortunately lost their lan¬ 
guage and now speak only Spanish. 

One of the interesting stories showing 
the psychology of the Indian is related 
by Mr. Thompson. In 1883, some of the 
Mopan Maya inhabitants of the town of 
St. Luis, Petan, Irked by constant tax¬ 
ation and military service, resolved to 



The distance between the two towns 
was 45 miles. At 9 p.m„ when San Luis 
was asleep in its hammocks, the army 
descended. Only half the force did the 
plundering while the rest remained in 
reserve. Only axes were needed to force 
the church door. It was the work of a 
moment to seize the coveted statuettes 
as well as the church bells. The next 
night the saints had been installed in 
the little palm-thatched hut that served 
San Antonio as a church, and the stolen 
bells chimed across the hills to summon 
the inhabitants to hear the story of the 
“bloodless rape of the sainta,” as Mr. 
Thompson humorously calls it. A coun¬ 
ter-attack was in order, the invaders 
from San Luis were arrested and after 
promising to make no further attack on 
San Antonio were released. The saints 
apparently preferred their new abode, 
for disease decreased and crops im¬ 
proved. 

T HE Maya communities of southern 
British Honduras are typical of their 
nation in that their whole life centers 
around agriculture. Their very existence 
is bound up with the crops. The clear¬ 
ings on which they grow their produce 
are known as mil pas and are three or 
four acres in extent. In addition to the 
milpa, each family has a small patch 
of cleared lund which is permanently 
under cultivation and in which peren¬ 
nials such as oranges and cacao are 
cultivated, but the pigs kept by every 
family make crop cultivation a gamble. 
The range of fruit trees, vegetables, and 
cereals grown by the modern Maya is 
wide, covering, as it does, in addition 

In ths oval art two Maya boy* wsering 
masks usod in a ceremonial dance. 
Below: An Indian child of San An¬ 
tonio, in native dress, carrying a piece 
of sugar can# which ha chew* a* candy 


cros* the border and live in 
British Honduras. They set¬ 
tled in a spot that is now 
known as San Antonio. 
Things did not go so well in 
the new community, crops 
were bad and fever was rife. 
A council was called and the 
unanimous decision was that 
the troubles were due to the 
fact that their old saints no 
longer protected them. It was 
decided that the saints should 
be seised from San Luis. 
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to the staple products of his pre-Colum¬ 
bian ancestors, a varied collection of 
plants introduced in colonial and more 
recent times. 

The site of the plantation is often R 
or 10 miles from the village. After rais¬ 
ing one crop the land is usually aban¬ 
doned for 7 or 8 years to allow a second 
growth of timber to form. The land is 
cleared and sowed by groups who help 
each other. The evening before felling 
is to start on each plantation the mem¬ 
bers of the communal group gather at 
the house of the man whose land is to 
be cleared. There a vigil is kept up tin- 
whole night. Entrance to the 
“wake” is not confined to mem¬ 
bers of the group; friends may 
drop in, or members of tin- 
group lie absent. Chicken, pig. 
tamales, tortillas, and so on. 
are served with cocoa, rum. 
and a drink called posole. 
cordion.H, harps, or marimba- 
are produced and the night 
passes pleasantly enough. 

At dawn the owner set* 
alone, for he must perform certuin cere¬ 
monies before the others arrive. Setting 
fire to a few pieces of wood in the center 
of his patch, he places on the flame u 
lump of copal incense while he offers 


never to children. The Easter 
festival is far from being dry 
and the gentlemen drink 
while the ladies wait outside 
to help their drunken hus¬ 
bands home. The ceremonies 
connected with death ai 
burial are simple. The corpse 
is buried as soon as possible, 
usually without any prayer. 
A coffin is seldom employed 
and the Indians say that a 
man buried with a coffin will 
have to carry it all the way 
to Heaven. 




The m. 
Indians, i 
pursuits. 


t important activity of the 
ide from their agricultural 
hunting. The bug may in¬ 


clude the peccary, deer, howling r 


V Field UiiHum of Kalunl HUtory 
A typical structure built by May 
worker* without the u»e of nail*, vine 
rope being used. The dra» ' 1 ' ‘ 

the principle* of comtruction involved 

ary of four dollars a mouth and is 
sponsible for the conduct of the village. 
He must furnish men for any task that 
the district magistrate at Punta Gorda 
may detail. 

The alcalde also acts as local magis¬ 
trate, all cases of crime or misconduct 
lieing brought before him. He has the 
(lower to impose fines up to 25 dollars 
or prison sentences of not more than 


godL After cutting, the timber and 
brush axe left alxmt three weeks to dry 
before burning off. Another vigil with 
chicken, cocoa, and rum lakes place. 
After the burning, a light rain is requir¬ 
ed to lay the ash and soften the ground 
for sowing. This can usually be depend¬ 
ed upon during the first week in Muy. 

ALL the religious devotion of the Sun 
xjL Antonio Muya seems to be confined 
to Uw mllpa. When it comes to marriage, 
however, it is with benefit of clergy. 
The men usually marry before the age 
of 20; the girls as a rule are married 
bofore they reach 16. Polygamy is never 
practiced. Divorce is unknown, but de¬ 
sertion is common. Cruelly is not un- 
ily shown towards women, but 



with outlandish names that convey no 
meaning to the uninitiated. The Mayas 
usually hunt with modern shotguns, al¬ 
though blowguns are used to ..oine ex¬ 
tent and hows and arrows are used for 
sports. Hunting parties of two to nine 
go far afield and Huitz-llok is invoked 
as usual. 

The houses or huts in Sun Antonio 
resemble those of Yucatan. The dis¬ 
tinguishing feature is in the fact that 
the wulls do not take the weight of the 
roof. This is supported by four or six 
posts numliered 1 in the diagrum. On 
the tops of these posts rest horizontal 
beams. 3, which carry the whole weight 
of the roof. On them rest forked beams. 
5; the ridge-pole is shown at 7; cross- 
lieams at 8. The partitions are flim-y 
and there is no true sex segregation. 
The women visitors usually foregather 
in the kitchen, the men in the living 
room. The furniture is practically non¬ 
existent, aside from hammocks. 

E ACH of the important Maya villages 
has its alcalde (mayor). A new 
alcalde is elected each January. Names 
of candidates are proposed by the older 
men and the voting is carried on by a 
show of hands, any male over 17 being 
free to vole. The alcalde is paid a sal- 


Righli Mr. Thompion 
hi* thirst with a pice* of » 


irate. All serious cases that cannot lie 
dealt with adequately by the alcalde’s 
range of punishment are also referred 
to Punta Gorda. The alcalde is assisted 
in his duties by a segundo-alculde (vice 
mayor) and eight policemen. The po¬ 
lice arc paid no regular salary but are 
paid 25 cents for every arrest that leads 
to u conviction. 

O THER areas are dealt with at length 
in Mr. Thompson's fascinating 
kook. The sections relating to folk-lore 
are a valuable contribution to anthro¬ 
pology. The two Marshall Field Archeo- 
logicul Exjieditions have helped us 
greatly in our understanding of the old 
Mayas by their studies of the peculiar 
habits of their dirert descendants. 
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Nineteen-Story Arc Welded 
Building 

T HAT there is a definite trend toward 
the uie of electric ere welding for 
fabricating the steel structures of large 
buildings ia evidenced by a 19-story struc¬ 
ture which ia now being built by the Dallae 



All the steel work for this nlno- 
teen story building is arc-welded 


Power and Light Company, Dallas, Texas. 
In this building practically all the fabricat¬ 
ing, both field and shop, ia being done by 
thin noiseless process which la rapidly 
superseding the noisy rivet hammer. So far 
ae we have boen able to learn, this ia the 
tall eat building yet fabricated and erected 
by electric art) welding. 

Human Bite* and Infection 

T HE ravage In hia defen ae and attack 
on other men waa seldom provided with 
weapons or with the science of stuck and 
defense*Hence he scratched, teres bit, cr 
otherwiH availed himself of the weapons 
of the human body. 

Hat-bite fever baa bees classified as a 
definite disease beoaeae the bite of the rat 
usually carried into the body certain organ¬ 
isms which predace aHMbht'fora of 
disease. Human bites an apparently also 
associated with special infectious, because 
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of the bacteria commonly found around 
the teeth. 

Drs, M. L. Mason and S. L Koch have 
tummarixed a number of case* of human 
bites, showing that the organisms usually 
involved in infections which follow such 
bites are the streptococcus, spirilla, par¬ 
ticularly those of Vincent's angina, and the 
nrganiam of syphilis. A bite on the hand 
is particularly serious because infections of 
the hands are notoriously crippling and 
likely to spread. The infection is usually 
introduced deep in the tissue through a 
small wound and the organisms present in 
the human mouth seem to have special 
virulence for the structures that are in¬ 
volved. The methods of treatment of in¬ 
fection of the hand involve wide opening 
and complete drainage with the application 
of antiseptic solutions and of heat.-— M. F. 

“Blackboards” In Color 

T HERE are very few people who would 
not agree that color in the schoolroom 
is desirable both from the standpoint of 
utility u well as beamy, for it is generally 
recognised that some colors are less tiring 
on the eyes than other*. To meet this ob¬ 
vious need the American Rolling Mill Com¬ 
pany has developed a process for making 
porcelain enameled “blackboards’* in col¬ 
ors. Some of these in ■ light shade of green 
have already been Installed in schoolrooms, 
but they may be obtained in brown, bine, or 
any other color or shade of color the archi¬ 
tect desire*. 

To insure a smooth, flawless finish, Armen 
ingot iron special enameling sheets are 
used as the bate metal. The sheets are 
placed in a press and the sides and ends 
are beat beck one-half inch. This ooe-hslf- 
inch draw is then punched so that the pan¬ 
els may be Joined together. Three coats of 
vitreous estate! art fused on to the paw 
iron base. Then the floaty wrisoe 1* etched 
with arid to rem o ve the glaae. Then com¬ 
pleted, the boards have a velvety surface 


that ia free from troublesome rcSectioas. 

The actual installation of the boards. ia 
simple since they are light, easily handled, 
and can be installed by inexperienced 
workmen. First, the individual sections are 
bolted together to make up the desired 
length and backed up with insulating ma¬ 
terial to eliminate sound. Then they are 
lifted into place and held firmly with quar¬ 
ter round moulding. 

Ancient Procedure for Making 
Damascus Blades 

A N ancient formula for the manufacture 
L of the famous Damascus steel blades 
has been unearthed by L. A. Marpie, of 
Pittsburgh, Pennsylvania, and ft xqgfffnted 
in Industrial and Engineering Chemistry. 
“Let the high dignitary furnish an 
Ethiop of fair frame, and let Ua be 
bound down, shoulders upward, on the 
altar of the god Bal-Hal. Then let the 
master workman, having cold-hammered 
the blade to a smooth and thin edge, 
thrust it into the fire of cedar wood coeds, 
in snd out, the while reciting the prayer 
to the god Bal-Hal, until the ^ be 
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jof th* color of the rod of the rising *un 
l» «*»*• up over the deeert toward 
Itbp Eaat; and then, with quick motion 
pgtt the mow, from heel thereof to the 
point six time* through the fleshy por¬ 
tion of the slave'* back when it (still the 
•word) shall have become the color of 
the purple of the king. Then, if with one 
•wing and one stroke of the matter work- 
gam, it severs the heed of the slave from 
. his body, and displays no nick nor crack 
along the edge and the blade may be 
heat around the body of a man and 
break not, it shall be accepted as a per- 
■ foot weapon." 

Mr. Marple believes that modern meth¬ 
ods of tempering steel, though less roman¬ 
tic, work just as well and are much more 
pleasant.— A. E. D. 

Balancing Airplane Propellers 

T HE balance of airplane propellers is 
one of those things that the average per¬ 
son aeetns to take for granted, nut realizing 
that much careful work must be done on 
each propeller before it is ready for use. 
Yet variations in density of the material 
wlD not allow the propeller to be in balance 
even though the outside dimensions and 
contour are identical in the two opposing 
blades. A method of balancing metal pro¬ 
peller* developed by the Gisholt Machine 
Company, however, insures that any residual 
unbalance due to density or due to faulty 
workmanship will occur in a predetermined 
position where it may be corrected without 
harming the propeller efficiency or strength. 

In this process, the propeller blade forging 
is first mounted in a special fixture carried 


frequent inspections being made of the 
pilch of the blade at the required stations. 
As the blade Is worked to approximate 
size, the condition of balance of the blade 
about the longitudinal axis is frequently 
checked by the indicator of a spirit level 
and a weighing dial. If the blade is worked 
snd checked for balance in this manner, all 
of the remaining unbalance can be taken 
care of by plugging the I'/h-inch hole in the 
hub end of the blade. 

Device Makes Phonograph 
Records at Home 

A NEW device which makes it possible 
for anyone to make his own records in 
the home, has just been placed on the mar¬ 
ket by the RCA Radlola Division, accord¬ 
ing to an announcement by Mr. V. W. 
Collamore. 

“The new home recording apparatus is 
part of a combination Hadiola-phonograph 
instrument," Mr. Collamure said, “so that 
all three function* of the complete in¬ 
strument utilize practically the same mech¬ 
anism. A special switch makes it possible 
to record excerpts from favt ‘ ' 

programs at the same time 
set Is operating.” 

Mr. Collamore pointed out that while the 
records made in the home cannot be ex¬ 
pected to equal in quality the results of the 
highly developed and costly apparatus of 
the recording laboratories, they will find an 
interesting and infinite field of application 
as “audible snapshots.” Of the many uses 
to which this home recording system may 
be put, Mr. Collamore mentioned it as a 
possible aid to vocal and instrumental in¬ 



on the. chuck and steady-rest of an engine 
lathe. The hub end of the blade ie com¬ 
pletely., finished, including the drilling of a 
I fl j fc bufc bole about six Inches deep in the 
flf the hub. 

i' Tta JWide la then mounted fa a master 
Meet Hub with a master blade mounted on 
rjtp m pei j te aide of the hub. This assembly 
% than mounted on the balancing unit of 
m CWboR Static Balancing Machine 
wawtk lit .{die accompanying photograph. 
T5 j# Madi sstftog lathes ground to shape. 


struction, permitting the student to detect 
and correct hi* own faults. It could also 
be need for the dictation of personal mes¬ 
sage* to friends and relatives with some¬ 
thing of the personality of the speaker; for 
recording important family events such as 
baby's first efforts at speech, birthday and 
anniversary gr e et ing s, and the children’s 
instrumental and vocal effort*. 

A simplified microphone is need for the 
recording process. TT»e speech or mosic 
picked up by the microphone is amplified. 


passed through the regular phonograph 
pick-up system end impressed on a special 
record. The record measure* six inches in 
diameter and is composed of a durable cel¬ 
lulose material. A special chromium plated 
needle with a blunt head is used for the 
recording process and for playing back the 
record. The grooves in the record, of which 
there ere 90, have been previously cut, so 
that ft remain* only for the needle to im- 



A young woman naaa th* devica 
with which "audibla snap-shots” 
(phonograph records) may bt 
mad* in the home on special disks 

press the electriea! sound waves on the 
grooves. A simple four-way switch makes in¬ 
stantly available the phonograph, the radio, 
the recording system, and the playback. 

Food and Growth 

T HE greatest advances of the fine third 
of the 20th Century have been in the 
field of nutrition. Perhaps the most sig¬ 
nificant of these advances has been the 
change in the point of view. Scientist* 
formerly thought that the type of human 
being then existing represented the highest 
type possible. With the coming of our mod¬ 
ern knowledge of nutrition, it seems likely 
that the application of this knowledge may 
present a different type of man than the 
one we know today. 

The use of vitamin D and of irradiated 
ergosterol a* a routine in infanta will mean 
the absence of’bow-leg* as well as a better 
development of the long bone* of the body. 
The proper application of our knowledge 
of vitamin B may mean a better function¬ 
ing intestinal tract, increased appetite for 
good food, and thereby better growth. The • 
application of our knowledge of vitamin 
A apparently will bring about increased 
resistance to disease. Vitamin E, which ha* 
to do with sterility, may mean better oppor¬ 
tunity for reproduction by those capable of 
passing on to future generation* a higher 
type of mind. 

Our early knowledge of the vitamins eon* 
earned Itself entirely with the terrible end 
results of complete omission of these 
vitamins from the diet through develop¬ 
ment of the conditions called deficiency 
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diseases. Xerophthalmia, a form of inflam- 
malkm of tba> eyes leading to blindness, U 
doe to abeeao* of vitamin A; pellagra and 
beriberi reach from a deficiency of vitamin 
B; scurvy la doe to the abeence of vitamin 
C; and rickets is associated with the ab¬ 
sence of vitamin D. Modern research is 
concerning itself with the effects of relative 
absence of these substances from the diet 
and the possibility of producing more 
healthful existences for the vast majority 
of people by proper feeding. 

Such significant facts as the increased 



With this machine, colors may bo 
matched with absolute precision 


height and weight of girls and boys enter¬ 
ing college today as compared with girls 
and boy* of the same age 20 to 50 years 
ago are absolute evidence of the results that 
may be accomplished. 

It hat even been taken for granted that 
the brain of man at it ia developed today 
represents the higheit type of intellect con¬ 
ceivable. Yet Frederick Tilney, in hii book 
“Master of Destiny,” emphasizes again the 
fact that the brain of man today represents 
a great evolution forward from the brain 
of human kind thousands of years ago. Who 
can say what will be the type of man of 
the future? 

We know today that there is no specific 
brain food, notwithstanding the fact that 
quacks and charlatans have in the past 
vaunted fish, celery, phosphorus, and what 
not, for this purpose. The magic of the past 
was ready to accept the belief that there 
were specific foods for specific substances. 
Tbe science of the past doubted these 
superstitions and beliefs because there was 
no evidence to indicate the slightest basis 
for them. Scientific knowledge developed 
In the last quarter century has proved the 
truth of the general belief at the same 
time that it disproved the actual aupersti- 
• lions held by many people.— U. F. 

A Machine Classifies Colors 

A T a recent meeting of the Technical 
L Association of the Pulp and Paper In¬ 
dustry, Professor H. H. Sheldon described 
to tbe paper makers bis “colorosoope" by 
means of which colors can be accurately 
and infallibly matched. The instrument, 
now commercially available, is based essen¬ 
tially mpo the ability of tbs now well- 
known photo-electric cell to differentiate 
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light both aa to odor and intensity and to 
cause a corresponding electrical response 
through suitable electric circuits. 

Obviously, the use of the coloroecope In 
the paper industry is only one of the useful 
applications that appear to be ready to 
welcome the new device. In printing, dye¬ 
ing, and paint-making—in fact every in¬ 
dustry where colors are used—the advan¬ 
tage of classifying colors with mathemati¬ 
cal precision rather than depending upon 
the fallible human eye is extremely impor¬ 
tant.— A. E. B. 


Bandit-Proof “Auto-Teller” 

A NEW device known aa the “Auto- 
Teller” which enables customers to 
make deposit! and transact business direct 
with the teller without leaving their cars 
supplies a long felt want in present-day con¬ 
gested traffic. The inconvenience and delay 
of parking In restricted areas and crowded 
traffic, and tbe hazards of carrying funds 
to and from the bank have been eliminated 
by this device. Located advantageously in 
an outside wall along a thoroughfare, the 
“Auto-Teller” affords unique facilities and- 
complete protection both to the customer 
and the bank. Two of these devices have 
been installed in windows in tbe rear wall 
of the Grand National Bank of St Louis 
where their rapidly increased use is daily 
proving their popularity. 

Designed and perfected by Tbe J. H. 
Wise Company, Inc., Protection Engineers, 
the device is built to withstand the elements 
and ia bandit and builet-prooL The frame 
is of cast steel and the openings are en¬ 
closed with Multiplate bullet-proof glass 
1% inches in thickness. The glass is com¬ 
posed of an outer layer %-ioch thick, a 
center core %-inch thick and an inaide 
layer %-lnch thick. It is as transparent aa 
ordinary plate glass and will withstand the 


customer. This device it ingeniously eon- 
structed so that when It is open ou the 
outside It is automatically closed on the 
inaide. The entire window with fixtures la so 
arranged as to make it impossible far the 
teller to be intimidated with a gun or 
otherwise. There are no openings that could 
permit drafts or inclement weather to affect 
the one on the Inaide. These devices are 
patented and are of solid cast bronze, being 
made of merchantable bronze on the ex¬ 
terior and manganese bronie on the interior. 

The “Auto-Teller" should prove indis¬ 
pensable for banks In congested areas of 
our larger cities, where inside or rear walls 
permit auto traffic. It is also adaptable for 
sidewalk use, particularly when payrolls 
ran be handled on the outside of premises. 

Chemistry of Saner Kraut 

S AUER kraut juice, which has become 
popular aa a beverage in recent years, 
is not generally thought of as a fermented 
drink. Making kraut is, however, essentially 
a fermentation process, for when the cab¬ 
bage jg packed down in brine, fermentation 
is brought about by organisms which are 
normally widespread and require no inocu¬ 
lation. These organisms are salt-tolerant. 
The salt added, not only improves the fla¬ 
vor but, what is more important, prevents 
malfermentations. 

F. C. Blanck, of the United States Bureau 
of Chemistry and Soils, explained to a re¬ 
cent meeting of the American Chemical 
Society that the reducing sugara normally 
present in the cabbage are broken down 
into lactic acid with small amounts of al¬ 
cohol and acetic acid. The gaseous product 
of this fermentation is nearly 160 percent 
carbon dioxide, with possible traces of hy¬ 
drogen and methane. The quality fit Uglier 
kraut depends largely on the temperature 
at which the fermentation was conducted. 



For p at roQ- co nvenionca and for protection! bandit-proof bank teller’s cage 


fire of 45 caliber steel-jacketed bullets. For 
decoration the glass has an ornamental 


The center glace oontalnt a combination 
speaking aperture and gua port which am¬ 
plifies the voice and permits the teller and 
customer to converse with ease in moderate 
tones. Immediately under this, at counter 
height, ia the paaa tray through which mon¬ 
ey or papers are (weed between teller and 


The most favorable temperature was be- 
tween 60 degrees and 65 degree* Fahren¬ 
heit. High temperatures favored the pro¬ 
duction of soft and pink sauer kraut. A 
rise in temperature of three to five degrees 
during the first eight days waa coincident 
with the greatest activity of the bacteria 
and it believed to bare been caused by 
bacterial action. 

Sauer kraut f amenta* ion is-Carried out 
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ill 1% absence of air. The oxygen and nec- 
uHs a W energy are obtained from the con- 
stiMhta, moatly sugars, extracted by the 
salt.- The active organlams do not utilixe 
the laotic acid formed, ao the fermentation 
end* with the acid production.— A. E. B. 


npMROUGH the kindness of one of our 
JL.feaders of New York we learn that the 
photograph bearing the legend “Distilleries 
in a perfume factory at Grasse” (France), 
which was selected by the editor to illus¬ 
trate the article entitled “Perfume,” in our 
number for last August, actually was taken 
in a (11 ant in Germany. The picture was 
obtained from an outside source and there 
was no apparent reason to doubt the state¬ 
ment written on it that the plant shown was 
in Grasse. In the interests of scientific ac- 
ruracy we are glad to make this correction. 

A Novel Air-cooled Engine 

^ simplicity and lightness of the air¬ 
ed engine are to some degree offset 
by the Increased head resistance of the out¬ 
wardly prelecting cylinders. In large sixes 
of engine, the cylinders also impede the 
pilot’s vision. The English Napier Company 
haa for tome time been developing a novel 
Ir-cooled engine in which these 
disadvantages are largely removed. 

The mK Nap.or engine has 16 cylinders 
- their arrangement in four blocks of 
ur cy tojm ra each, vertically opposed, giv¬ 
ing aWipFlormation, results in an engine 
of e o i frie u t; frontal dimensions and small 
head reaiaUltce. The engine is Bhown in 
side viewed our illustration. The engine 
develops Mr horsepower and its weight is 
620 potiadA This is not as low a ratio of 
pounds per horsepower as in many present- 
day air-cooled engines of the star or radial 
type. Nevertheless, the improvement in 
vision aiid reduction of head resistance 
make the jiew motor of real interest.— A. K. 

Contra-Propeller 
VByitEN the air passes through a rolat- 
vY ing airplane propeller its speed is 
increased in the direction of the flight of 
the airplane. At the same time the air is 
given a irwirl, or rotational velocity. 

It la therefore suggested that behind 


the moving propeller a fixed contra-propel¬ 
ler be placed, with its blades set at such 
an angle that the swirl of the air is removed. 
Such a contra-propeller is shown in the 
sketch. 

When applied by Doctor Wagner to 
steamships the contra-propeller has proved 
valuable in increasing propeller efficiency. 
It might not prove as advantageous for the 
airplane; nevertheless, it deserves a trial. 

It will he noted in the sketch that the 
eontra-propcller does not extend all the 
way out. This is proper, because the swirl 
is greatest toward the center of the pro]>el- 
ler.— A. K. ^ 

Energy from the Atmosphere 

T HE French are very fond of ingeni¬ 
ous and novel devices for securing 
additional sources of energy. We have, for 
example. Doctor Georges Claude, whose re¬ 
cent experiments in securing energy from 
the differences in temperature existing at 
the bottom and at the surface of the sea 
arc no doubt familiar to our readers. 

Now another Frenchman. Monsieur II. 
de Graffigny, writing in l.' AernphiU, sug¬ 
gests a new use fur the captive balloon; 
namely, securing and utilization of atmos¬ 
pheric electricity. 

Scientific experiments over a long period 


The contra-propel¬ 
ler, which baa been 
successfully applied 
to ships, as it would 
appear, from the 
side, if adapted for 
use on the airplane 


of years have shown <|uilc definitely that 
electric potential increases us we pass from 
ground level to altitudes. The voltage dif¬ 
ference between two levels a thousand yards 
apart is enormous, say 300,000 volts; the 
amperage is very much smaller but is not 
negligible. 

M. de Graffigny slates, in fact, that 
two French inventors working on Mont 
Blanc have managed to light several in¬ 
candescent lamps hv means of this prin¬ 
ciple. Another inventor, a Doctor S. Zildurd, 





The ingenious balloon deviaad by 
the French for "collecting and util¬ 
izing atmospheric electricity.” It 
has electric collectors and an insu¬ 
lated electric cable leading to earth 

of Baris, lias iHmuiualed neon lamps b 
the same principle. 

The suggestion is that a captive bailout 
would lie suspended in the air, and wouli 
be provided with rigid meto 
metallic electricity collectors 
ity collectors and the rings 
inter-connected and an insulated cable 
would bring the energy down to earth. 

The difficulty is, of course, that we would 
have to utilize energy of high voltage but 
low current. Many other difficulties suggest 
themselves, such aa the dangers of thunder 
storms, the maintenance of the balloons, 
and so forth. Still it would be very wrong 
to say that sometime in the future there 
would not he here another application of 
the ruplive lialluou.— A. K. 

The Fog Eye 

AN architect of Huntington, Long Island, 
£\. Paul Humphrey MacNeil, after many 
years of patient work, has developed wbat 
lie calls a “fog eye,” intended to lessen the 
dangera of either marine or airplane naviga- 


The principle ol the apparatus is based 
on the fact that the infra-red Taya, which are 
invisible to the eye, are not impeded by fog. 
The inira-red ray will penetrate the densest 
log, impenetrable by the most powerful 
electric beacon. The lighthouse, lightship, 
or airway beacon, will be provided with a 
projector which will shoot out these in¬ 
visible infra-red rays to aid ships or air¬ 
plane*, as the case may be. 

The projector will operate somewhat like 
a telegraph transmitter, sending the infra¬ 
red beam* in dots and dashes. These dots 
and dashes will be picked up by a receiver 
in the airplane, containing a detector ele¬ 
ment similar in principle to the delicate 
thermo-couple used by astronomers in the 
measurement of the radiation of heat from 
the stars. The detector element is placed hi 
a vacuum and receives the intra-red rays 





through 1 window o£ fluorite, the energy 
of the ray* bring convened late beat when 


striking the detector. 

C om bine d with the detector ere eaplHy- 
ine rrier*> automatic signal device*, end 




Even ie tminteg (or powered light, H 
U poMibie that tame form of artificial 
“ground flight training” may be helpful. 
Two men. a 1 Myers and P. D. Soldi, also 
of Los Angeles, have designed a power 
glider which they call the “Cycloplane” 


the main Importance o t Meta mg the 
speed of a falling body lfea fa t* light 
that it abed* on manually controliad para- 

chute*. Airmen who an oper “ **•'- 

slbility oi jumping for life a 


to the pilot. In a test of the invention at maneuvers on the ground, but which cannot 



on an average, In % to % of a s econd. If 
we assume that a man may fall a second 
before polling the ring, then the abort-data 
would indicate a hundred feet aa the mini¬ 
mum altitude lost before the ’chute Would 
open. One member of the “Caterpillar 
Club” escaped at 150 feet, and eevwal 
pilots have leaped safely from their planes 
at 200 feet above the ground. It is interest¬ 
ing to read in Aircraft Engineer that 
English and American experts conducting 
experiments independently have arrived at 
the same conclusion.— A. K. 

A New Method fop 
Clider Launching 

N C one takes gliding as seriously and 
c rrgetically as the Germans, and they 
itinually announcing Interesting little 


Roosevelt Field, Long Island, recently, the 
infra-red ray was effective through a mile 
and a half of fog bank that had held the 
pilots completely in chock. 

There is no doubt that the “fog eye” Is 
another and highly useful method of sttack 
on the problem of fog or blind flying.— A.K. 

Safety Belt Strength 

T HE strength of a safety belt should be 
amply sufficient to prevent the passenger 
from being thrown from his seat, either in 
rough maneuvers in the air or on a bad 
landing. At the same time, the concentra¬ 
tion of stress that a safety belt can Impose 
on a man’s body may itself be a source of 
danger. 

The best safety belt would he one which, 
adequately strong, would yet distribute the 
load over a large part of a man’s body. It 
Is to be hoped that some new type of safety 
belt will be devised to meet these require- 



leave the ground. Seated in the “Cyclo¬ 
plane” the student can do a great deal of 
pitching, make a turn on one wheel and 
can otherwise get the hang of things very 
readily. This may be of some real help when 
actual flight training is begun.—/!. K. 

Some Data on Parachutes 


wrinkles. The appended sketch, which we 
owe to the courtesy of Flugiport, Illustrates 
an ingenious method of improving the 
lsunchlng process. 

Referring to this sketch, the plank d, 
about 12 yarda long, it carefully waked or 
covered with oil so as to lessee friction. 
The glider is mounted on a starting sled 
o as to lessen the strains imposed on the 


It It Interesting to note bow strong pres¬ 
ent-day safety belts are: According to the 
Bureau of Standards, the limits of strength 
are between 700 and 1200 pounds_ A. K. 


Ground Training for Gliding 

T HE one drawback in glider training U 
that the actual time which the ele¬ 
mentary student spends in the air is very 
brief. The duration of a glide may not ex¬ 
ceed 20 seconds and a student therefore has 
very little time to farailiarixe himself with 
the action of the controls. 

A number of methods have been proposed 
for “ground gilder training.” Two of them 
are shown la our Illustrations. In one, a 
full (bed glider, with a student in it, is 
mounted oa a universal or ball and socket 
joint on top of a tower some ten or twelve 
feet ia bright. The gilder, exposed to the 
gusts of the wind, sway* fat all direction*, 
and the student has a lovely time trying to 
heap it pointing hi one direction and on an 
even keel by the use of the ordinary glider 
e d nt t ris . The student certainly ought to 


lean a great deal from the process. 
. Mm training ban been, invented by 
Chrinberkla pf Lee Abgries, 


F a man is thrown overboard from an 
airplane, how fast will he fall? The man 
in the street answering such a question 
would probably set down an impossibly 
high figure. Aa a matter of fact, the Army 
Air Corps, among other organisations, has 
tested the speed of n filling dummy, simu¬ 
lating a man, and haa discovered that such 
a dummy, weighing about 180 pounds and 
the size of a man, with a dummy parachute 


glider itaelf. 

At the front end of the sterling sled there 
is studied a long rubber cord of either 
two or three strand*. This rubber cord b 
anchored down in the ground at the point 
b, and the glider is connected with the sled 
through a short wire and a starting hopk so 
arranged that the glider ia readily disen-. 
gaged from the tied when in the air. The 
suiting point of the glider is on top of 
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ill* hangar «. The glider, mounted oo the 
tied, ia patafuBy draws beck u luu po»- 
life by taming the shaft and beadle /; 
at the tame time the cOnb a are pot wader 
considerable tension. Wfc$j the handle / 
ii releaied, the tension of the cordi pall* the 
glider down the incline and laoscbei it 
speedily into the air. To prevent the iled 
itaelf from going overboard, there is a 
gentle brake on the (halt which comm into 


water vapor. Seme of thia vapor waa con¬ 
densed and drained from the huH. Subse¬ 
quently a drier waa set op and • blower 
forced helium into the drier, earned it to 
travel through the apparatus and return 
to the hull. The drier wu limply the caoatic 
soda scrubber rebuilt. 

A number of sampling tubes a* shown 
in the sketch were plsced st vsrious points 
of the airship. It was found on teat that 



resistance and Increasing esse of*handling 
on tha ground. The whaeU 
farther back dun on other tMWjjhe 
landing gear la ehorter, tending t» Amtt 
ground loops. A 12-Inch pnetmstks tail 
wheel has been located well bnck aftd the 
landing gear struts have beenwonatructod 
to lessen side motion when shmt absorbers 
begin action, thereby reduciip tha aerody¬ 
namic interference betweenTatrutk; con¬ 
sequently the drag is less. Puking brakes 
are provided and the tail skip Is tteeraMe. 

Six degrees down-vision ovta the noaa is 
provided. - 

An upper wing cutout eliminates air draft 
on the pilot The gunner’s compartment has 
been improved with two alternate gun 
mounts and a new type of gun monat which 
eliminates the various disadvantages of the 
old scarf ring and the newer arm type as 
well. Less wind resistance, saving of weight, 
larger arc of travel and case of operation to 
eliminate awkward positions when firing 
over the side are features ofithis mount. 
When not in use, this new gun mount drops 
partly into the cowl. 


action when the sled approaches the end 
of the runway. 

It is quite obvious that a mechanism of 
this description will facilitate gilding take¬ 
offs and make life easier for the persevering 
glider enthusiast.— A. K. 


Inflating the Metal-clad Airship 

TVTE have had occasion to describe fully 
W the construction of the first success¬ 
ful metal-clad airship the ZMC-2 which ia 
now being successfully used in service by 
tho Naval Air Station at Lakehurit, New 
Jersey. The process of inflation of such an 
airship is a matter that calls for careful 
technique. 

It ia very difficult to separate helium from 
air, so the original inflation was carried 
out in two stages. In the first stage, carbon 
dioxide displaced the air in the ship. The 
carbon dioxide was introduced at the bot¬ 
tom and the air forced out at the top of 
the hull. In the second stage the process 
was reversed. The lighter helium was led 
hi at tho top while the heavy carbon dioxide 
was forced out the bottom of the hull. 

When ready for inflation, the hull was 
suspended in the hangar with everything 


...e hangar. These cylinders were attached 
by means of two “octopus” manifolds to a 
six-inch pipe line allowing 16 cylinders to 
be discharged into the pipe line at the 
some time. The six-inch pipe ran the entire 
length of the ship and was tapped at three 
points by lines which' led to the bottom of 
the hull- The carbon dioxide was forced 
into the bottom of the hull at about 10,000 
cubic feet per hour. The displaced air was 
exhausted from the top of the hull to the 
outside of the hangar through other con¬ 
nections. 

The helium inflation was of a similar 
character. The helium waa run in at 10^00 
cubic feet per hour. Unfortunately some ot 
the helium was mixed with the carbon 
djgamei therefore a scrubber was used to 
separate the helium from the carbon dioxide 
In the ex h austs. In the acrubber a caustic 
solution absorbed the carbon dioxide, and 
the pure helium was returned to the hulL 

Since no drier was rood, tho helium 
t , t»* in the hull contained considerable 


the helium was 92 percent pure in the air- 
. ship and that the carbon dioxide was re¬ 
duced to negligible proportion. 

One feature of the metal-clad airship is 
reduction in the loss of helium. Only 100 
cubic feet are added every 24 hours to 
replace leakage from the hull In the fabric 
tirship the air leaks inwardly, but in the 
metal-clad there is no inward leakage of 
air. This gives the metal-clad airship a de¬ 
cided advantage over the fabric ship since 
the purity of the helium is thus left intact 
after service—d. K. 


Latest Army Observation Plane 

ESTS of the XO-1C, the latest Curtiss 
military observation plane, have been 
completed by the experimental division of 
the Curtiss Aeroplane and Motor Company 
at the Carden City plant and the plane de¬ 
livered to the United States Army Air 
Corps. 

Thia plane is powered with a water-cooled 
Curtiss D-12 engine developing 425 horse¬ 
power, and showed a speed, in preliminary 
tests, of 147 miles per hour which is con¬ 
siderably faster than other types of observa¬ 
tion planes with equivalent power. 


venience are made possible by several 
changes in design such as a landing gear 
streamlined with “pants” for reducing wind 



To give the rear gunner more freedom of 
movement, the rear cockpit'has been en- 
“ '"won rollers, and can 

vard part of the cock¬ 
pit, entirely out of the way. It is so arranged 
us to allow the gunner to ait on it com- 
(Please turn to page &7) 





MIXING AND BLENDING 


I N the magnificent new Missouri 
State Capitol building, overlook¬ 
ing the banks of the Missouri River, 
is the interesting H. L. George collec¬ 
tion of relics. One of these ex¬ 
hibits contains the following in¬ 
scription: 

“The natives of North America 
held tobacco in sacred regard. 
They made smoke offerings, ac¬ 
companied by invocations to their 
Deities and Spirits; treated disease 
with tobacco; offered it in propitia¬ 
tion of angry waters; to allay de¬ 
structive winds; to protect the 
traveler; to ward off danger; to 
bring good fortune. Tobacco was 
cultivated in most tribes by men 
alone, and usually smoked by them 
only. It was dried carefully, and 
kept as free from moisture as pos¬ 
sible. That intended for immediate 
use was hung in bags of birch bark, 
deerskin*, or skins of other animals, 
or in boskets." 

Taken literally it seems just ig. 
noomt anpentition, doesn’t it? But, 
maybe behind it all, was the ap- 


predation by those old Indians of 
that peculiar virtue in tobacco, of 
giving pleasure under all circum¬ 
stances. The Indians evidently 
valued it as their choicest treas¬ 
ure—sort of a cure for all ills, even 
though used in its crudest form. 
What an even greater treasure is 
Wellington, the perfect blended 
tobacco, with seventy-eight years 
of study and experience behind it. 
That’s how old the Christian Peper 
Tobacco Company is, having been 
established in 18 £ 2 , at which time 
tobacco was dried only on nice sun¬ 
ny days on the roof, and the flavor 
was cooked in the kitchen at home. 
The business is now in the hands of 
the third generation. 

“Tobacco smokers little realise 
what a difference there is between 
a mixed tobacco and a blended 
tobacco. They can’t, because they 
have no opportunity of making 
comparison on exactly the same 
leaf, says Mr. Elmer C. Peper, 
President of the Christian Peper To¬ 
bacco Co. "Take Wellington”, 
Mr. Peper continues. "The selec¬ 
tion of the seven different tobaccos, 


TOBACCO 

and their proper quantities, was the 
result of seventy-eight years’ ex¬ 
perience in the tobacco business. 
Given these seven tobaccos, one 
might say it would be an easy 
matter to mix them. It is, if you 
mix them. It isn’t, if you blend 
them. Each one of the seven goes 
through a different process in order 
to bnng out the quality for which 
it was selected. The nature, time, 
heat and moisture of each process 
is different. Some of these to¬ 
baccos are mixed warm, some cold, 
some wet and some dry. Each one 
is added at a particular stage of 
the blending. Such a little thing, 
for instance, as the direction of 
the wind, makes a difference in 
our treatment. Sounds funny, 
perhaps, but the direction of the 
wind affects the temperature, as 
well as the draft and moisture in 
our factories. It is thus only by 
the exercise of extreme care, in 
every detail, that the best of the 
flavor* of the seven kinds of to¬ 
bacco can be refined and blended 
into a smoke whose composite 
natural flavor is most unusual 







We’ll “Break In” 
Your Pipe— Free! 


W OUIDNT you like to smoke a pipe without the exasper¬ 
ation of “breaking it in”? Now you can I We’ll gladly 
have the world’s sweetest cake and flavor mechanically smoked 
into any briar pipe you send to us. And then return it promptly 
...without coat! 


Only real, honeet-to-goodness tobacco will be used to fill your 
pipe. You have your choice of Wellington London Mixture, or 
English Walnut, the newest thing in cigarette and pipe tobacco. 
You'll be surprised to find how smooth and sweet either brand 
will make and keep your from-then-on favorite pipe. So if you 
are “breaking in’’ a new pipe now, or have one not fully broken 
in, just mail to us and let our experts complete the job. 


tooofh to be safe from damage. Enclose return poet- 
age. Print your name and addrem on tbe outside of 
package. Also which brand is preferred, "KngHah Wal¬ 
nut" or "Wellington". Addrem Christian Paper To¬ 
bacco Co., 711 N. 1st., St. Louis, Mo. It b wise to 


i 


Special Xmas Gift Offer. One pound tin Y 
Wellington London Mixture /or $ 1 JO, post- r 


* prepaidto ^i^ad drt 


r 



WELLINGTON 

Made by CHRISTIAN PEPER TOBACCO CO., St. Look, Mo. 


“Togetthefull benefit of them i 
thought should be given to tT 
and the use of your pipe. Y 
no idea there was as much t 
smoking as thaw is until we L —__ 
to a confirmed old pipe lover/ This 
is what he said. 

“‘Is there anything as 
smoking a good tobacco ii w 
pipe? Jf there is, I haven’t faend it. 
first of all you must have n good 
tobacco, like Wellington, far in¬ 
stance. Second, you must know 
how to smoke your jape. A real 
pipe smoker always has six or seven 
tned and trusty pipes. .He never 
smokes one when the stem and 
bowl has become foul. Every once 
in a while he uses alcohol to give the 

E ipe a thorough cleaning out, but 
e does not allow it to stand in the 
pipe. If you will exercise this care 
and use Wellington, you will get 
increased pleasure from pip&smok- 
ing.’” t 

Pipes are mode out of rather in¬ 
teresting materials. A few of the 
best are— 

Amber, generally used far mouth 
pieces, sometimes for theipowi, is a 
mineralised vegetable matter. Am¬ 
ber is used because of its attractive¬ 
ness and the faint odor given off 
when heated. Amber, however, is 
more or less easily broken* 

Meerschaum, “foam-of-the* sea” is 
a rare peculiar clay. The desira¬ 
bility of this clay as a pipe material 
arises from the fact that it absorbs 
some of the smoke, and when treat¬ 
ed with wax, turns a beautiful 
color. 


The use of the popular Missouri 
corn cob pipe has extended all 
over the world. It is made from 
a certain species of com which has 
an extremely large cob, and is 
grown with the best success in Mis¬ 
souri. Corn cobs have absorptive 
qualities, too. 

Briar is the most popular material 
of all. It combines most of tbe 
good qualities of tbe other ma¬ 
terials and at the same time will 
stand more abuse. Briar is tbe 
root of a heather grown in the high 
regions of Southern Europe. The 
most desirable roots are one hun¬ 
dred years or more in developing. 
For this reason, with the increasing 
popularity of pipes, these rcxjta are 
becoming rare and no doutgt will 
some day practically disappear from 
the market. Many other, .woods 
are used, such as apple, pear, -maple, 
laurel, etc., many of them made to 
imitate Briar, but none of them are 
as satisfactory as the origins^ briar 
from Southern Europe. 
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fortably whether he U feeing forward or 
toward thi rear. 

Hie horizontal tail aurfacea of the air¬ 
plane are very efficient. The Handley-Page 
type balance ia used on the elevators. With¬ 
out any load whatever in the rear cockpit, 
it la possible to land the airplane without 
rolling the stabilizer ell the way back. With 
full military load, the ship still trims very 
anally with the stabiliser, and retains 
longitudinal stability power-on and power- 
off. 

The pilot’s seat ia given more vertical 
travel and the inclination of the seat back 
is greater to make it more comfortable for 
taller and larger men. A changed front gun 
installation allows all instruments to be 
grouped on one board, which follows army 
design as closely as possible. -The center 
section is indirectly lighted and the in¬ 
strument board is covered with a crash 
pad—2% inches thick of sponge rubber 
i —with holes cut through to see the in¬ 
struments. 

Mitcellsneous installation features in¬ 
clude a ball-bearing control stick designed 
to eliminate service troubles, an ammunition 
boa removable for filling and easily 
handled, a small baggage compartment on 
the left aide of the ship directly ahead of 
tho instrument board, and a large canvas 
baggage compartment in the camera bay 
which can be used when neither tho gun, 
camera, nor radio are carried and which 
folds out of tho way otherwise. The stabil¬ 
izer may be adjusted from either cockpit. 

A cutout in the trailing edge of the 
upper wing reduces the backwash on the 
observer’s cockpit, benefits the vision and 
decreases tho aerodynamic interference be¬ 
tween the upper wing and the front cockpit 
windahidd. Thus, the air flow from the 
propeller ia not forced through a small 
opening and wind resistance is reduced. 

The Stenode Radioatat 


TN the article entitled ‘Television Needs 
J. New Idees—and Less Ballyhoo” by A. 
Dinsdslo, which appeared in our November, 
1930 issue, mention was made of the 
Stenode Radioatat system invented by Dr. 
J. Robinson of England. Since the publica¬ 
tion of this article much interest has been 
expressed in the receiver and we have been 
asked for constructional details. As yet they 
are not available. 

Easentially the Stenode Radioatat receiver 
consists of a superheterodyne of conven¬ 
tional design with the exception of the 
aecond detector circuit. Here is incorporated 
a Pleso crystal and a series of capacities 
ia a bridge circuit. By meant of this par¬ 
ticular arrangement. Dr. Robinson has been 
abtar to increase the selectivity to a point 
heretofore thought impossible. 

Ia a demonstration held in the Engineers’ 
Society Building in New York City, the 
ether day, the writer witnessed a test of 
a Stenode Radioatat receiver in comparison 


of. tbs dm no wHtfion haR and had been 
(Pleat* taut' to. page 60) 


How you can 


retire on 



T HIS new Retirement Income Plan 
i iblea you to provide for yourself 
i guaranteed income for life. 

The income begins at any age you say 
—5J. 6o or 6 J. 11 can be any amount you 
wish—Jioo a month,$200,fcjoo, or more. 

This life income is unconditionally 
guaranteed to you by the Phoenix 
Mutual, a 79-year-old company with 
assets of over 135 million dollars. 

A business man recently asked us ques¬ 
tions about the Han. Here arc his ques¬ 
tions and 011r answers: “A Retirement 
Income takes care of me, but suppose 
my wife outlives me. How can I be sure 
she will not be without money?” 

'That can be taken care of. The in¬ 
come can be made to continue as long 
a either you or your wife lives.” 

"Suppose I should be killed suddenly 
by some accidental means.” 

"Your wife would receive double the 
amount of cash or double the income re¬ 
ceived in the event of natural death.” 

“Suppose serious illness or accident 
should destroy my earning power while 
I was still young. Where would I get 
money to live on?” 

“Shortly after you became totally and 
permanently disabled, the company 
would pay you a monthly income. This 
income would continue as long as your 
disability lasted.” 


Retirement Income Plan 

T9 if whffit ft $200 ft SKMCh 

m «#e 60. will do tor TO . 

_ 

1 -*20,000, and perhapt much more. 

— ■-mi liva, or, it tou prefer. 


It (urrrnteti 


>00 death from acci- 

ju before aga 60 

ACalhJPtTmcnr to your beneficiary of 160.000. Or 


A Monthly Income of |200. Plana for women o 
— ! -*— ** " “ ire tiro available. 


retirement at ate 55 or 6J at 


“How much docs a Retirement In¬ 
come cost?” 

"That depends upon your present age 
and upon the amount of income you 
want to retire on. A Retirement T 
does not have to be paid for all 
It is purchased on the installment plan. 
The payments are usually spread out 
over a period of years. This makes the 
payments comparatively small.” 

Send for the Facts 
An interesting; 28-page book tells how 
you can provide a Retirement Income 
for yourself—how you can provide 
money to send your son to college— 
money to leave your home free of debt— 
money for other needs. Send for your 
copy now. No cost No obligation. 


AA PHOENIX MUTUAL 

BSP LIFE INSURANCE COMPANY 

Horn OAcm Hartford, Coaa. Pint Potter toud ISM 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


r [ the November number we published 
brief descriptions of five telescopes made 
by average beginners Thu time oar ipece 
u devoted to a deacrlption of a large in 
atrument each at more experienced ama 
tear* mar expect to make aa their aeoond 
or third job The deacnption cornea from 
A V Goddard, 282 Northeast 49 Street, 
Portland, Oregon 

“Although I have almoat learned the 
Saumric Ammicans inatroction book 
'Amateur Teleecope Making by heart and 
have recommended it to many other*," aay* 
Mr Goddard, “I moat admit that 1 bought 
my mirror It waa made by John Mellith 
of St Charle* IUlnou, the tame penon 
who figured the 30-inch for the Uni 
remitjr of Dlinou 
“I began about 20 year* ago ex 
perimenttng on mirror* liquid ob 
)active#—that u filling the (pace 
between two ground aurface* with 
•lUcate of toda—and buying unall 
inexpensive teleecope* and objoc 
tivee making an extention on my 
tube 1 became rather discouraged 
with my mirror* because I would try 
them once, obtaining a good image, 
then the next tune they would be 
distorted I did not know at that 
time that the temperature waa af 
facting my glaaa I finally decided on 
a minor made by someone who knew 
how, hence the 16 inch I found out 
afterward that I was bothered just 
as much by temperature with the 
new glass, until I learned to give it 
time to cool and then later to use 
a fan [explained below Ed I 
“Aa for results on the 16 inch I 
have seen seven satellite* of Saturn 
and of course all of the nngs At 
very rare intervals I have seen iho 
companion of Sinus and also the 
companion of A mares The climate 
here at Portland is not good enough 
for murh power and I uao a one 
inch eyepiece more than any other 
However, I have been able to uae up to 
640 diameters magnification quite success 
fully 1 can see the surface markings in the 
lunar crater Plato quite cleaily when the 
light is right 

“The small refractor in the photograph 
w a four inch Gall and Lembke with a 
John Bern! objective It la very good and 
1 use it mostly on the sun It come* in 
handy to have an extra glass when a class 
or group of people come 
“Tbs tube end mounting of the 16 inch 
weigh about 7SO pounds, so I have a ball 
thrust bearing around the two inch shaft 
af the polar axis This also make* the 
S A motion very steady The concrete 
blue m 20 feet in diameter end two feet 
thick in the center around the 12-ioch 
pillar (I wheeled all *h# concrete, too, a 
sidelight oe astronomy. The pillar t* solid 
with a six inch pipe set in the 
gogt apf a aka inch oast iron 45 degree ell 
d|Hmd on to the pipe. I am fortenat* 


in that Portland la on the 45th meridian 
and the ell was just right 
* The declination axis is s two inch oold 
rolled shaft set m boxes on a steel piste 
which has been welded to a hoary collar 
set on the end of the polar axis The circles 
are cast brats disks ten inches in diameter, 
with the hours and degrees ruled on the 
perimeters The divici ins are down res pec 
tirely, to four minutes snd three degree* 
which are in turn divided on the verniers 
The tube is heavy gage galvamxed iron 
and is 17 inches in dismeter and 128 inches 
long The finder is a two inch glass with 
cross heirs. I plan to have an observatory 
later The dome will be 20 feet in diameter ” 



Mr. Goddard and his two t e l ss c opes 


1 referred to a fan The use of an or 
dinary electric fan for maintaining s cir 
culation of air through the tube of a 
telescope was mentioned on page 405 of 
our number for last May All astronomer*, 
professional and amateur know that star 
twinkling, unsteadiness of image, ‘ boiling,” 
and sundry other optical nuisances are 
caused by atmospheric conditions, mainly 
th* irregular distribution of temperature in 
the air, which produces differential refrac 
live effect*, and that a night with misty 
haxy air usually will provide better seeing 
than a still, sharp night in which the stars 
stand out against a crystal dear sky It 
usually is assumed that the whole of this 
effect take* place aloft but some workers 
have questioned whether half of it, at least, 
1* not caused actually wttktn the tub* of 
tko tetocepe utolf Here, too, then often 
an temperature effects, doe no doubt to 
the stra tifi cation of air fa th* tabs. Ac¬ 


cordingly, last May, it waa suggested that 
open aided—that is latticed—tube* might 
prove to be superior to the type of tuba 
made of solid sheet metal or wood 
Bearing on this point Mr Goddard add* 
the following comment to hi* letter “I 
have the 16-inch reflector but aa yet no ob¬ 
servatory, and I found the open or latticed 
variety of tube was unsatisfactory In my 
case because of the interference of street 
lights so I finally settled on the present 
closed tube with an open door just above 
the Urge mirror This worked better but 
often I would have to wait an hour or more 
for the mirror temperature to settle I read 
of some experiment* by Professor W H 
Pickering with a fan so I decided to 
give it a trial 

‘ 1 purchased a small six inch dec 
tnc fan and attached it direct to 
the tube so it would blow m through 
the door But the slight vibration of 
the fan was so magnified in the eye 
piece that the idea seemed unprac 
ticable I then secured the standard 
for a music rack and made a separata 
mounting for my fan, also in order 
that I could raise it or lower it and 
set it at any angle When I first tried 
it, a friend who was not accustomed 
to looking through a teleecope hap¬ 
pened to be calling, so I asked him 
to look at Jupiter Only about three 
of Jupiter s belts were visible—until 
1 turned on the fan Then he said, 
‘Why that makes a great difference 
I can see 100 percent better* 

“The effect was like blowing away 
a fog and the detail even with 600 
diameters was very clear Since then 
I have found the fan ao far ahead 
of any other method that I always 


Pickering said about the use 
of a fan in the article Mr Goddard 
read' We quote it from Popular 
Astronomy for last March where it was 
published ‘ We all know when first start* 
mg a furnace m the autumn that the 
hot air does not at once pour out of the 
flue but is for a time blocked by the cold 
au already there, and which float* on top 
of the hotter lighter medium later gradu¬ 
ally mixing with It, and finally being forced 
out into the room If we could look through 
those mixing maasee of air in the flue, we 
should find the seeing intolerable It oc 
curred to me while using my reflector that 
that waa just what was occurring within 
the Iron tube of my telescope When the 
shelter is rolled away, and tha instrument 
is exposed to the outside air, the upper end 
of the tube is cooled by radiation to the 
sky, while the lower end, not so completely 
exposed, retain some of it* ongmal 
warmth We accordingly have within the 
tube a tans of cold au- resting upon a 
mass of wanner material. Since the quality 
of the seeing is not influenced by TM ve- 
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looitT oi the air currents, whether within 
the tube or In the sky, no matter how high 
that velocity may be, but is strongly in¬ 
fluenced by the least difference of tempera¬ 
ture, I determined to go to the bottom of 
the matter and collect the fundamental 
facta." 

P ROFESSOR Pickering next describee 
experiments he nude, ascertaining ac¬ 
tual temperatures in various parts of the 
tube, and in the surrounding air, by means 
of thermometers, and conclude*: “The ob¬ 
vious remedy to employ is to use sn electric 
fan, forcing a current of air from the win¬ 
dow near the mirror up through the tube. 
Can must be taken to support the fan in 
snob a manner that it shall not jar the 
telescope. A six-inch fan is plenty Urge 
enough. With poor seeing, due mainly to 
currents in the upper air, the improvement 
resulting U not marked, hut with good 
seeing it U most striking. It is very nicely 
illustrated by throwing a bright star out 
of focus before turning on the fan. The 
image usually rotates, sometimes in one 
direction, sometimes in the other. The 
rings always visible in such an image con¬ 
stantly vary in shape, with an appearance 
that we may describe as ‘moulding.’ The 
instant the fan is turned on all is instantly 
changed, the rings become circular, and 
all rotation ceases. Mr. Phillips in a recent 
paper (/own. Brit. Astron. Assoc., 1929, 
39, 113) speaks of having tried an ‘electric 
blower* but does not seem to have been 
quite satisfied with the result, because 
trouble began 'ms soon as the blower is 
stopped.' In my original paper (Report on 
Mars, No. 41 Popular Astronomy, 1928, 451) 
describing the use of a fan, 1 state that an 
‘electric fan sending a current of air through 
the window near the mirror, and up through 
the tube, was later found to give greatly 
improved results.* It did not at that time 
-seem necessary to me to state that the 
fan should be kept going. In order to avoid 
jar 1 always support It on a cushion. 

“Since the opinions as to the relative 
advantages of open versus closed tubes are 
so divergent, it appears to me likely that 
with neither form are the mixing air 
mattes entirely avoided, and that each ob¬ 
server should settle which is the best form 
fer hit own individual case. However, when 
an electric current is available, I feel that 
a closed tube with a fan entirely avoids 
the whole difficulty, and is therefore better 
than any open tube can be." 

TY7HETHER to use the conventional closed 
TV tube, a latticed tube, or a closed tube 
with a fan driving air through an opening 
near the base ought, it would teem, be de¬ 
terminable once and for all by a simple ex¬ 
periment. The case is not, however, that 
simple—not by a long shot. No two tele- 
•copes, no two situations, no two nights 
are alike, and therefore the decision will 
not easily be arrived at in many instances. 
At least, no opinion ought to be formed 
until, like Mr. Goddard, the user has ob¬ 
served conditions over quite a period of 
time. Workers who have formed opinions 
•re invited to submit them for publication, 
for the benefit of others. Some hsve had 
trouble with the latticed tube due to dew¬ 
ing of the mirror. Sometimes this may be 
r«*4died by wrapping the lower part of 
♦he tube with cloth—or making it solid in 
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limed te emit a wave about two kilocycle* 
‘ away from that of a local station. The local 
nation waa toned In on the standard super¬ 
heterodyne bat reception wa» completely 
(polled by the interference from the trana- 
mltter in the room. Then the *ame local 
nation waa tuned in on the Stenode 
Badieeut and even though the transmitter 
in the room waa operating at a frequency 
only two kilocycle* from that to which the 


SCO-watt spotHshtpUy* upon *#:en*ai» 
and the ga» which Wim cloro to tb* ear- 
fact are Htaded, ecnght in the net, and 
ttonned by the electric current. The hep- 
let* gar sinks to the bottom and suffocates, 
while other fish, which may have been 
(tunned. Boat to the surfsce and toon re- 

“Ridding die water* of gar* would mean 
the laving of million* of fi*h each year,” Mr. 
Barr wye. 


I® J /’C" - 




{•mot that »htr gas soap appeared--* «*• 

after a aatge ef mechanics' hoik, kiting 
over fit* year*, the ga*»oep eradicated thea# 
within time month*— A. £. B. 


possible to detect any interference what- 

Apparently Dr. Robinaon'* *y«tem hold* 
great promise for the future. However, it 1* not 
*i yet available in commercial form.— AJJ*. 


Soap from Sulfur Smell 

S ULFUR smell in coal ga* ha* been 
converted Into medicinal soap at Ohio 
State University. Results of one year’s ex¬ 
periments with this soap were recently re¬ 
ported to the medical section of the 
American Chemical Society by Dr. Emery 
R. Hayhurst, protestor of hygiene at Ohio 
State UnWeralty. He said the aoap is nude 
from a new form of mlfur which waa dis- 


■ulfur and other impurities from coal g 


Port Hotel* Htumndted tya beam from a flashlight hstd ty or 
on tne aide of the aheil opposite the innpect o r. 

Bv revolving the periscope and moving It in an endwise direction 
Inspector is able to efxamfne entire surface of hot* magnified 



A Rivet Hole Perlacope 

F OR decades engineers have been study¬ 
ing the serious “ailment” known as 
“caustic embrittlement'* which affects steam 
boiler*, cause* cracking of the metal around 
the rivet holes, and often causes disastrous 
explosions. Much light has been shed on the 
subject but there is still much to learn since 
experience with various kinds of feed 
water* leads to a number of what appear to 
bo contradictory conclusion*. 

The accompanying illustrations show the 
ingenious Hartford Rivet Hole Periscope 
designed by Assistant Chief Engineer Mor¬ 
rison of the Hartford Steam Boiler Inspec¬ 
tion and Insurance Company. This 
instrument ha* proved of great value on 
many occasions and is one of the means 
whereby early discovery of caustic action 
has been made possible. Cracks so small 
that they are invisible to the unaided eye 
are magnified 22 timet by the reflecting 
mirror and lens, and no matter how deep 
the hole, the instrument permit* a minute 
examination of its walls. It* ingenious con¬ 
struct Ion 1* shown by the sectional drawing. 

Kill Ferocious Fish With 
Electric Device 

A CANNIBALISTIC fish killer with a 
snake-like body, known as the gar, ia 
being eliminated in southern water* by 
o J. G. Burr, research 
game, fish, and oyster 


The gar-killer consists of a barge with a 
Mjw attached to oss end. Vires that run 

toangbeutthe sake are charged with 

^Mrttykf»*p«a*Uy bulk gat***. a 


Rabies Treatment foe 
Drag Addicts 

T7VEQUENT dog-bite case* from an 
f Egyptian village led to the discovery 
that tins villagers, addicted to narcotics, 
were resorting to subterfuge to gain nooesa 
to a rabies hospital in Cairo, where they be¬ 
lieved the treatment would cure their crav¬ 
ing for heroin, according to a report made 
public by the Department of State. 

The doctor in charge of the Cairo Anti- 
rabic Institute noticed a curious frequency , 
of dog-bite cases from a particular village 
in lower Egypt. Usually in a large propor¬ 
tion of patients bitten by a reputed mad dog, 
the dog is eventually killed and sent up lor 
examination. He observed that although 
these cases all came from the tame village, 
in no case was there any record of the dog. 
He, therefore, had his suspicions and finally 
put one of the patients through e very close 
cross-examination with, aa a result, the fol¬ 
lowing admission: 

“I and the rest of us who have come np 
here for treatment for rabies have actually 
never been bitten by a dog. We are all 
dope addicts. We are ruined men with no 
hope. We have lost everything and there ia 
no one to help us or cure us of our addic¬ 
tion. Some months ago, one ol our villagers 
named Mobimed, who was a hopeless drug 
addict, happened to be bitten by a mad 
dog; be was sent up here for treatment for 
rabies and waa eventually sent back to our 
village, cured not only of the rabiea but 



plain it* operation. 
At rights Method 
of using periscope 
‘ in a Urge boiler 


The sulfur resembles moderately wet 
clay. It differs from other sulfur* in that it 
is composed of finer particles, all of them 
under ten thousandths of an inch in diame¬ 
ter. Twenty percent of this new sulfur was 
mixed with cat tile soap and perfumed. 

Dr. Hayhnnt said he tried this soap on 
membere of hit own family and the famili es 
of tome of hie scientific friends with no 
harmful results. It wee then tried upon • 
wide variety of perrons, from babies to ma¬ 
chinists, and on different types of complex¬ 
ions. It was found to be free from Hsavagin g 
effect* to seal#, hair, or nails, and did not 
sensitize the skin. 

“Its effects are remarkable,” said Dr. Hay- 
hurst, “in practically all c 


of aimpler chronic akin disease* like eczema, 
acne, and facial blemishes.” Three mann- 
factnrera of plated materials told 'the pro- 


also of hi* desire for dope. When we saw 
this we marveled end said, ‘Here is a 
way of being cured of our heroin addic¬ 
tion. But bow are we to get to this Cairo 
hospital?' 

“We thought it over and in the end went 
to the village barber who, aa you knew, ia 
tha Government sanitary agent, and we said 
to him: “O barber, wa want to go to tits 
mad dog place In Cairo aa they will cum 
us of drug addiction. Bnt how are we to get 
there?’ So the barber thought for a time 
and than aald: *Come back again In a week.' 
A weak later we west back and the barber 
explained to u* that to get to the Gabo 
hospital we must seem to have been bfrtan 
by a dog so as to gat a certificate from,** 
‘ ti public health ' 


“He than showed n* bow be had got tb* 
Jaw* of a dead dog and had fitted-Sh* Jew* 
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nidi a (Ml spring cad explained to u* that 
with tUa machine ha would give us the 
aeaamiy laaentloaa to simulate the bite 
of a lire dog. We, therefore, each of ua, at 
naaooabla interval*, were bitten in the leg, 
or elsewhere, by the barber'* ‘dog,* (ob¬ 
tained ourselves to the public health doc¬ 
tor aad got (ant op here to the hoapital 
where we are sore we (hall be cured of our 
daaire for dope." 

Comic perhaps, but pathetic to a degree. 
It would at the same time be of interest to 
know whether the Pasteur treatment may 
not possibly hare some effect on narcotic 
addiction.—The United Stores Daily. 

No Skeleton Key Can 
Open This Door 

rpHOSE who depend upon skeleton keys 
X and such paraphernalia to open resist- 
lag doors will find such instruments of no 
avail at one of the rooms of the Vacuum 
Tube Engineering Department of the Gen¬ 
eral Electric Company at Schenectady. The 
door of that room opens only at the touch 
of the finger—end only at a particular touch. 
If you don’t know the formula or code, if 
you haven’t the “open, sesame,” you can’t 
enter. 

Such a door at the outer portal of a lodge 
room would guarantee the exclusion of all 
but the initiated. The guard at the outer 
gate Is no longer necessary. Knock correctly 
and the door swing* open, and you see the 
“welcome” on the mat. You do not have 
to depend on the judgment or bouncing 
power of a doorman. 

TUa demonstration of the magical 
properties of electricity is an application 
ef the newest tube development of the 
General Electric reaearch laboratory. The 
ihyralron, as the tube is called, directly 
eoatrols large amounts of power; an input 
of a fraction of a watt is sufficient for the 
typical thyratron to “turn on" a kilowatt. 

At the right of the laboratory door there 
is a metal plate. The plate has a fixed 
electrical capacity. When thi* fixed capacity 
is unbalanced by the application of variable 
capacity, such aa Upping by a person’s 
hand, a series of four thyratrons on the 
inside of the room it set into operation, 
each with « particular duty in an intricate 
electrical circuit. The final thyratron op¬ 
erates a relay which releases a lock and 




starts a motor on the hydraulic door-opener. 
The circuit may be set for iny sequence of 
contacts or touches, and will respond only 
to the sequence for which it is set. 

If “52” is the secret code, for example, 
the metal plate is Upped lightly five times, 
followed by a pause of a few seconds, and 
then tapped twice. The thyratrons then 
function, and the door swings open. 

Athlete's Foot 

ATHLETE'S foot has come to be a com- 
mnnly known condition because of 
the extensively advertised preparations for 
its relief. This condition is a form of ring¬ 
worm, and it is not surprising that special¬ 
ists in diseases of the skin are beginning 
to report cases of extension of the condi¬ 
tion to the hands and to other portions 
of the body. Organisms responsible for the 
disease are transferred from the feet to the 
hands and by means of the hands to other 
portions of the body, such as the inner 
side of the thighs and the buttocks, which 
provide conditions particularly suitable to 
growth and multiplication. When the con¬ 
dition occurs on the hands there are oval 
spots slightly inflamed, with scales. The 
organisms can be found in these spots when 
scrapings are made and studied under the 
microscope. Some people are apparently 
more sensitive to this type of infection than 
are others, and investigations show that 
there may be special sensitivity of the type 
called allergic or anaphylactic. 


Dry Powder Extinguishes Fires 

A NEW form of fire extinguisher which 
utilises a dry chemical, expelled in a 
cloud by nitrogen or carbon dioxide, has 
been developed. The method briefly consists 
In blowing a dry, powdered chemical, which 
give* off carbon dioxide when heated, 
through a hose and controlled nozxle by 
means of an inert gas. 

In the hand extinguisher, the inert gas 
is carbon dioxide, which is contained under 
pressure in the extinguisher body. In the 
larger dma, a separate cylinder of nitro¬ 
gen under 2000 poond* pressure serve* to 
fixpel the extinguishing chemical in e 
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| cloud. The rings of this cloud it about 90 
fast, sad Its Mjmfcaring effect permit* the 
operator, aeoerd&w to the manufacturer, to 
approach clossto the fire. The extinguisher 
fa aaid to be suitable for all typo* of fire* 
and has boon approved by the Underwrit¬ 
ers’ Laboratories for use on class B fires 
of inflammable liquids. 

Among the advantages claimed for the 
extinguisher are the rapidity of its blanket¬ 
ing and smothering action. Us effect of 
blowing out the flame, the impossibility 
of its freezing, and non-injnriona char¬ 
acter of the chemical*.— A. E. B. 

Neuritis In Car Drivers 

M ANY drivers of motor cars sit with 
the window of the sedan open, which 
permits a' constant draft of cold air to 
strike the shoulder. Doctor Rathelot, a well- 
known French physician, ha* juat described 
a condition observed exceedingly frequent¬ 
ly; namely, neuritis in the shoulder of the 
driver who follows the custom mentioned. 
The pain appears in the shoulder and 
radiates toward the neck and the back. 
Cold and damp weather make* the pain 
more severe and people who have previously 
been subject to rheumatic diaorden are 
more likely to suffer than those who have 
not. The French physician describes the 
condition ss a sciatica of the arm, because 
it is so similar to sciatica in the aged. 
Apparently it is due to inflammation of 
the nerves supplying the region concerned. 
He has not seen a case in drivers of open 
motor cart, but the condition occurs in¬ 
variably in drivers of closed motor can 
who keep the window open while driv- 
ing.— M. F. 

Geophysical Prospecting 

H OW valuable aome of the geophyaical 
methods of prospecting—for example 
the seismic or artificial earthquake method 
and the gravitational or torsion balance 
method—previously described in the Scien¬ 
tific American, have proved to be in the 
oil industry i* shown by a summery pub¬ 
lished in Oil Weekly (Houston, Texas), 
Volume 56, No. 7. 


Forty Bow off field* have been found 
thoagh tU are not yet drilled. Twenty-two 
of them its in Texas and 18 fat Louisians, 
Fourteen new fields were found in 1929 and, 
when drilled, they gave a total production 
of 6^02,100 barrel* of oil “It is to the 
glory of the geophysicist* and their science,” 
■ays Jack Logan, the author of the sum¬ 
mary, “that every one of the 14 new fields 
of 1929 waa discovered by the use of the 
geophysical instruments." 

“Falling" of Dew 

T HE problem of the “falling” of dew 
has long been one concerning which 
there are many men of many minds, and 
their confusion is still confounded, as evi¬ 
denced by several recent articles about It 
in Nature. One group, esthetic and poetical, 
says that dew falls, and says it in language 
often so beautiful that It would be all but 
sacrilege to question it* truth. Another 
group, looking at the other aide of the 
shield, or, literally, the underside of the 
leaf, insists that it rises. A third, and 
pacifist group, urges that both are right, 
that dew rites and dew falls. This leaves 
room for only the iconoclast, and that room 
is taken, for there ore those who are em¬ 
phatic in their statements that it neither 
rises nor falls. Well, a* usual, they are all 
right and all wrong—each right according 
to his own definitions of the term* used, 
and wrong according to the other fellow’s 
definitions. 

According to my understanding, all dew 
is liquid water, except, of course, mountain 
dew, if any one insists on being so meticu¬ 
lous. Furthermore, It it that particular 
liquid water that has condensed onto rela¬ 
tively cold objects (objects whose tempera¬ 
tures ore below the current saturation or 
dew point) from Immediately adjacent 
water vapor. According to this definition, 
dew, a maa* of liquid water, does not fall. 
That would be rain, drizxle or the settling 
of fog or haze—the descent of water-drops. 
But even so, we can speak of the falling of 
the dew in the same correct sense that we 
speak of the falling of the night, that Is, 
in the sense of gathering as if by falling, or 
merely in the sense of occurring. And this. 
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A demonstration of another w of the photoelectric cell, by Dr. Phillips Thomas 
of the Wesdnghouse Electric Manufacturing Company. The photoelectric cell 
constantly "scans” the white screen. When the demonstrator lights a fire, the 
cell "sees” it and releases a stream of carbon dioxide, thus extinguishing the flame 


I believe. Is what most of us, poets and all, 
mean when we speak of the falling of the 
dew—merely that it is forming or gathering. 

However, one may insist, and some do 
to insist, that even if dew is formed by the 
condensation of water vapor, the vapor 
molecules had to get to the place of con¬ 
densation by motion in some direction- 
down, up, or sidewise. If the air is still, 
and if the top of an object is bedewed (a 
very common occurrence) we doubtless 
would be right in insisting that the final 
.ravel of the vapor was downward, wherever 
it originally started from and however tor¬ 
tuous Its intervening path. In this sense, 
the sense of final course of the vapor mole¬ 
cules that go to make it, some dew does 
fall—does go down—not owing to gravita¬ 
tion, but to difference in vapor pressure, a 
pressure that ia leaat at the place of con¬ 
densation where the vapor is continuously 
disappearing or flowing away as if into a 
sink. In exactly this same sense the dew on 
the underside of an object, a leaf, for in¬ 
stance, has risen. 

Many of the “dewdrops" on the tips of 
grass and other growing vegetation have 
not been produced by condensation at all, 
bat by exudation—the flow of water up the 
leaf and out at its tip or tips. This false 
dew has, in general, risen. Also it may hap¬ 
pen that the absolute humidity (quantity or 
mas* of water vapor per unit volume) Im¬ 
mediately over a bedewed lawn, say, is 
quite as great during the formation of the 
dew as it was immediately before, owing 
to an abundant supply of vapor from the 
damp sod beneath. In this case it may be 
■aid that all the dew hat risen, the dew on 
the upper side as well as that on the undeT 
aide of each and every object. 

therefore, we adequately prepare the 
way by definitions appropriate to our needs, 
wa can correctly aay that dew falls (in 
either of two senses), rises, does both, or 
does neither. 

How then about frost—Is that frown 
dew? Dew in tho sense above used, liquid 
truer condensed from vapor, freeze* when* 


falla sufficiently low, whereapos it becomes 
a kind of boat, b«t not the fine, white. 


feathery sort known ss hoar frost. This lat¬ 
ter variety, by far the more common, ia 
formed by the direct condensation of water 
vapor into ice. It does not pass through the 
liquid state, hence never was dew and there¬ 
fore is not frozei 

fined.—W. J. Hui twice 


Lactic Acid 

M ILK turns sour because the bacteria 
in it convert the sugar to la ' 

Now sour milk is not a very poptil 
age, but paradoxically, lactic acid is being 
used more and more in soft drinks and 
other food products, says J. F. Garrett in 
a recent issue of Industrial and Engineering 
Chemistry. 

Commercially, lactic acid is produced by 
the fermentation of molasses or corn starch. 
A fermentation usually requires five to six 
days for complete conversion of the sugar 
to lactic acid, although the time may vary 
widely with conditions. When it is com¬ 
pleted, sulfuric arid is added and the cal¬ 
cium lactate converted to lactic acid and 
calcium sulfate. The.latter is filtered off and 
washed. The resulting weak lactic acid 
(about 8 percent! is concentrated in vac- 
uum pans to the desired strength. 

The leather industry is the principal con¬ 
sumer of lactic acid, utilizing probably 80 
to 90 percent of the entire consumption of 
the couutry. Its most important function 
in leather processing is the removal of lime 
from dehaired hides. 

The dyeing and finishing of textiles con¬ 
stitutes an important field for the use of 
lactic acid, particularly in chrome mor¬ 
danting and in acid dyeing process ss ap¬ 
plied to wools. 

In recent years a large amount of lactic 
acid hat been used in the production of 
ethyl lactate, a high-boiling solvent for the 
nitrocellulose used in the production of 
pyroxylin lacquers. 

The edible and U. 3. P. grades of lactic 
acid are gradually finding increased uses 
in widely diversified lines of food and bev¬ 
erage products, tome of which are infant 
foods, low-alcohol beat, toft drinks, can¬ 
dles, poultry, and stock foods. In infant 



Become an 
Expert Accountant 

The Profession That Pays 


S&ooSS 


branch of bustnraa are rapidly promoted to napoo* 

Send for Free Book- 

"Accountancy, the Profession that Pays” 
Why let the other fellow walk swur with the 
better lob, when right in your own home you can 
equip yoo i ee l f for ■ eplendld future in this profit. 


Prajbnjpajgr knowledge o* 


w->~.- -_.t profitable eld to progreea. If yea 

have the urge and the will to lncraaaa your Innnmo. 
clip and mail the coupon NOW. 

-Find Yourself Through LaSalUt—-— 


LaSalle Extension University 

Tko World'J LorroM B, ■ “ • 1 leuHtmtkm 




Try Our 

BOOK SERVICE 

Scientific American 


mm 


ft Price 











PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

ilMWW $Otci tail Ik. IKMIlk AmtrUt* 

Miranric AMra.^, ^ Y . a 
nmiN ation ai» bum. - wiuunzt**. D. c. 

TOWBB BUILDING - • - CUHn, DL 

HOBABT BUILDING • Bu )mln> C.L 
arnsatnLs bldg, lm assm*. cal 

Book, nd on TAUaU 

and Tndt-Muks bar iuotiwt 

AssocUtm to All Fonlgn Countries 


CONSULTING RESEARCH 
LABORATORY 93SSUTBAS. 

ftSfiUV -*.“ 


SAMUEL O. HOFFMAN COMPANY 
J55 Hayes St. San Francisco 


I SELL PATENTS 

if you with to add New Product! to your Hue, 
or luve a good Patent to nell, write me— 

CHARLES A. SCOTT 

KkUbiUJt*i IMS 

yy>gAqi»MiA*i._ RqA-w, N.Y. 


ExperinenUl and Model Work 

Bim IiurraewiU^.i^riD^llMhiiiwT 
B«wUl Toon. D1 m. Oou Cauls*, Bu. 

HANKY XU HR, la*.. 1*7 Lafayott* 8t, N. Y. 0. 


INVENTOR’S UNIVERSAL EDUCATOR: 


Kftus: 


PATENT FOR SALE 

Improved CHOPPER for meats, vegetables, 
etc. Removable blades, iw nrtu»un tUnm 
H. Wsaatoa, JO* Karlas Drive, Hlchtind Park, HI. 


PATENT FOR SALE 

Dnroved TIKI PUMP, equipped so that air Dree- 
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food*, lactic add ippesr* to have « eecre*- 
tin adact span tfcedigestlve traetr in near- 


been its porpoee to improvement- 

and edec; in soft drinks end ceruk can¬ 
dies it «eto ea an acid til ent replacing etofc 
and tartaric acids.— A. E. B. 


Oxygen Treatmen* 

TVTOW that tbe life-saving value of oxygen 
11 in tbe treatment of pneumonia and in 
several other conditions baa been definitely 
demonstrated to be beneficial, attempts 
have been made to provide simplified ap¬ 
paratus that to easily available and that 
can be used in the borne or In tbe Institu¬ 
tion. Special heed tents that are easily 
portable have been developed. Oxygen ap¬ 
paratus formerly used depended on the 
presence of a motor to blow the air and 
to beep it in circulation. The motor caused 
a noise which irritated the nerves. Further¬ 
more, Jt sometimes stopped suddenly. It 
required constant lubrication and because 
of the electrical connections was danger- 
one when used with oxygen under high 
pressure. It was also necessary to pro¬ 
vide a cooling system which demanded the 
use of ice and tbe possibility of leakage 
of water. 

Workers in the Cornell University Modi- 
cal College haVe now developed an appar¬ 
atus which does not require a motor and 
which has other improvements of great 
value. In the new device, tbe motor blower 
is replaced by an injector and utilizes the 
high pressure flow of oxygen for its motive 
power, drawing the air from the hood 
through the regenerator on one side and 
forcing it through the cooling system and 
back through the hood on the other. The 
device also has a cooling system which 
avoids the inconvenience of the use of ice 
by tbe use of dry ice. or solid carbon 
dioxide. It it provided with a portable bood 
containing a window. The operation it 
simple and would seem to overcome the 
difficulties with the older types of ap- 
pantos.—Af. F. 


Scrap Metal Recovery 


D ON’T soofl at the junk man I He Is 
really a factor in a tremendous busi¬ 
ness. According to the United States Bureau 
of Mines, tbe value of certain metals (other 
than iron) recovered from secondary 
sources in 1929 was *331,027,900, which to 
*56,416,600 more than in 1928. This In¬ 
crease in total value was almost entirely 
due to the greater recovery of and higher 
yearly average price of copper and copper 
alloys In 1929. Thero were also increases 
in the average prices of lead and line and 
decreases in the average prices of antimony 
and tin. There was a Urge increase in the 
quantity of secondary copper and brass 
and small increases in the quantity of sec¬ 
ondary lead and secondary aluminum. The 
secondary recoveries of rise, tin, antimony, 
and nickel showed small decreases. 


The shipments of scrap copper and brass 
to Europe were considerably lose la 1929 
than in 1928 and the brass scrap ns-melted 
by secondary refineries did not increase. 
The large increase in secondary copper was 
that reported by saelten and refineriea 
that beat malady primary metal, which in¬ 
creased from 116423 tons in 1928 to 167,* 
079 too* to 1929, and in copper (in alloys 
other tins brass) which increased from 95*. 





Oxygen treatment apparatus, de¬ 
scribed at left, showing hoed, me- 
cfasnism, tank, and the supports 


000 tons in 1928 to 120,000 tons in 1929. 

There was a decrease in the quantity of 
lead and lead in alloys reported by second¬ 
ary smelters, but those smelters and re¬ 
fineries which treat mainly ore and concen¬ 
trates reported an increase of nearly 10,- 
000 tons in pig lead end about 4600 tons 
of lead in antimonial lead from secondary 
sources. 

The zinc recovered by re-dlstillation de¬ 
creased about 1300 tons and that recovered 
by sweating and re-melting about 4000 tons. 
There were increases in the quantity of 
zinc dust, lilhopone, and zinc sulfate made 
from zinc residues and drosses and in zinc 
dross exported, but a decided decrease in 
the quantity of zinc chloride made from 
zinc shimmings and the like, in 1929. 

The do-tinning plants treated about 17,- 
400 tons more clean tin-plate clippinga In 
1929 than in 1928 and the yield per ton 
increased slightly. No old tin-coated con¬ 
tainers were treated for the tin coating in 
1929, though some were re-melted for win¬ 
dow weights. About 76 percent of the re¬ 
coveries at de-tlnnlng plants was aa tin 
content In tin tetrachloride, tin oxide, and 
other chemical compounds^-,*. E. B. 


Water Purified by Electrolynln 
rpHE purification of water by the removal 
1 of salts from a central section of a 
cell, through diaphragms, to cells con¬ 
taining anode and cathode poles has been 
developed in Germany. By pe a s ing the wa¬ 
ter from the central compartment of a 
•arise of cells, the water in this compart¬ 
ment becomes gradually purer until the 
anions and cations are practically all re¬ 
moved. Tbe water so purified, St is claimed, 
is equivalent to distilled water and can be 
obtained at a much lower cost. The appara¬ 
tus consists of 10 oells placed ride by ride. 
The purified water pisses by siphon* 
through the central compartment of each 
OeU. The anode and cathode waters are re¬ 
moved by wadi water, which to fed from 
dripping nozzles and escape* from omriknr 
pip* to tbe anode end cathode esito re- 


FroL Edward Bartow and R. H. Jsben* 
of Stats University of Iowa recently tested 
ent tbs new apparatus and report, in ln~ 
Arirtof mi Rn gtoeerfi tg Ckim/itty. that to 
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"ieoti* wry wall. They {Mod that tap water 
containing 735 part* per mill km of im- 
'pnrttiet waa purified to IS part* per mil¬ 
lion by postage through the cell*. Since 
thia email reaidne la chemically inert, the 
purified water, they cay, will serve for moet 
of the common oaea of diatilled water.— 
A. E. B. 

Depths of Earth Yield 
Froxen Gas 

F ROM the interior of the earth beneath 
Jackaon County, Colorado, comes wow- 
white, aolid carbon dioxide, which freezes 
at 70 degrees below aero, Fahrenheit. 
Enough i* obtainable in one day to fill a 
train. Prof. F. F. Hintie, of the University 
ef Utah, reveal* In a report to the American 
Institute of Mining and Metallurgical En¬ 
gineer*. 

Professor HinUe explains with proper 
technical exactness that the carbon dioxide 
talned in the earth as a gas under 
very high pressure, not as the cold 
But when it comes to the surface, n 
with about 10 percent oil, it expands so last 



The t 
hdn. 

*o» el , the c ab inet. The layer of 
-''f«*Mifc#.’ie exactly earn ateea thick 
ether weed* ft ft very tfafe! 


pie length, curled, and then fabricated. The 
artificial wool produced in this way cost* 
approximately half as much as washed 
natural wool.— A. E. B. 

■ The Chemical Kiss 

T HE skin on the face of a pretty girl 
is made up of 13 chemicals! John H. 
Foulger, well-known chemist, Medical Col¬ 
lege, University of Cincinnati- says IM 
grams of skin contain: Water, 61 grams; 
albumin and globulin, 0.7; mucoid, 0.16; 
elaatin, 0.34; collagen, 33.2; phosphates, 
0.032; fats, 0.761; common salt, 0.45; po¬ 
tassium chloride, 0.04; lime, 0.01; also 
minute quantities of magnesium oxide, 
iron oxide, aluminum oxide, and sulfur. 

Charles Ludwig in the Cincinnati Times- 
Star, is inspired to verse by this chemicii 
analysis oi sex appeal. 


TEH MILE EYES! 


gives up so much heat that it freezes both 
itself and the oil. 

In it* frozen state, engineers would apply 
thia gas, the same that i* exhaled from hu¬ 
man lungs, to the refrigeration and preser¬ 
vation of food .—Science Service. 

Artificial Wool from Wood 

H AVING successfully improved upon 
the work of the silk worm by develop¬ 
ing rayon, the chemist is now turning his 
attention to the task of going the sheep one 
better by producing an acceptable artificial 
wool. A step toward this goal is announced 
by German chemists who have developed 
t fiber which they call Vistra. It is made 
from wood cellulose, converted into vis¬ 
cose, and then pressed through spinnerets oi 
such fineness that 40,000 yards of the fiber 
weigh only 1 pound. 

The wool-silk of another German rayon 
factory is made from raw rsyon, untwisted 
fibers of which are cut into the proper sta¬ 


tion* with common Iron nistl 
- Our fairy Is not arm dust I 
And when you kiss and isy “Yu 


_ .scutate m-.- 

Her cuticle has time and sail— 
Now will your fc - 1 


With mucoid si 
Aluminum In pen and pot 
Doth never coet a man e lot: 

Much dearer A 1,0, 

In overy maiden's cheek you »o< 
There's KC1 end H/P 
How strange that men admire l 
The formula you love «o well 
Has CaO, Nat’i 

And since the awful truth Is oi 
Pair skin's nu more than suuvr 
Will gallant Inver* now all brat 
Proui cooln* trysts a oold rctrei 

ur* put 1a si 
_LAGKN1 

iis aciu imnu voice doth lure at! •*•«• 
Depend on It, they!! CALL AGAIN I 


Parasitic Plant May Be 
Good Food Source 

A PLANT with flowers but no leaves, that 
gets most of its food by tapping the 
roots of other plants and grows to be 10 or 
20 times as heavy aa its host, yet wilhout 
causing the latter any apparent injury, was 
described recently by 'Waller T. Swingle 
of the United States Depart mem of Agri¬ 
culture. It has the further distinction of 
being good for human food, and of matur¬ 
ing a good crop on aa little as three inches 
of rain a year—believed to be a record for 
food planta possible is dry regions. 

It was originally discovered about 80 
years ago, in the desert near the California- 
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year ago remained a great rarity- Now, 
however, it has been rediscovered in great 
abundance, and has received its first thor¬ 
ough botanical atudy. 

The part used for food it the thick, fleshy 
root, in which the plant store* water and a 
reserve of food material. The original du¬ 
ra found the Papa go Indians using 
food, and when they tried it roasted 

_j fire they found it very good. Mr. 

Swingle suggested that Inasmuch a* no 
other Beeful plant 0*n be imloced to grow 
In thia arid region, it might be worth the 
white man'* time to follow the lead of tha 
Indian on a larger acale.—Sdene* Service. 



Mae Urn Mi Hu le C.P.( 

*«•> .-. " ** America. Opriotl Ce. 

«W »t*r *md wia-ey. JIT B. Idris So 
New V*Ht Cky 









S C l t't f it'll c A ME H I CAN- ■' 





important publication 
■ for readers of the 

s Scientific American! 

FACTORS IN THE 

SEX LIFE 

OF 2200 

WOMEN 

By Katharine Bement Daria, Ph. D. 

This pioneer vol¬ 
ume offers concrete 
factual data on the 
events in the sex 
life of normal 

women, supplying 

needed informa¬ 
tion on a topic 
which has long 
been the subject 
for uninformed conjecture. 

Under the expert direction of Dr. 
Davis, two groups of selected women— 
married and unmarried—replied anony¬ 
mously to questionnaires designed to 
elicit information on every phase of 
woman’s sexual life. Full data on the 
various periods of life, as well as on so- 
called “abnormal” experiences were re¬ 
ceived. 

This information was first tabulated. 
Then comparative statistical studies were 
made on the most important topics. The 
book offers specific data on many ques¬ 
tions like: What factors seem to enter 
into the “happy” and “unhappy” married 
life? What are the causes and extent of 
abnormal practices? What is the im¬ 
portance of sexual education, etc.? 

The dear and simple treatment makes 
the book invaluable to social workers, 
physicians, parents, educators; first in de¬ 
veloping a saner attitude toward the whole 
subject; second as a tested method in 
throwing light on sexual maladjustments 
as affecting personal relations. 

The Scientific American says: “Al¬ 
most to a certainty this book will upset 
a number of fondly cherished beliefs. It 
is a thoroughly scientific record of scien¬ 
tific work in sociology, performed by a 
noted sdentific authority. The discoveries 
recorded were based cm actual data 
secretly obtained.” For free examination, 
use the coupon now. Price $3.50. 
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CURRENT BULLETIN BRIEFS 

SHORT REVIEWS OF BULLETINS AND PAPERS ON SCIENTIFIC AND 
ALU ED SUBJECTS, AND WHERE TO GET THEM 


The Apartment Cottage it a small pamph¬ 
let in which apartment planning is 
adapted to the small house. Plana and 
specifications for any of the houses can be 
obtained at an extremely low figure. Model 
Plan Service Studio, 5725 Valentine Road, 
Kansat City, Mo.—20 rents. 

Southern Baffin Island, an account of 
exploration and investigation and settle¬ 
ment during the past 50 years. Director, 
Northwest Territories and Yukon Branch, 
Department of the Interior, Ottawa, Can¬ 
ada. — Gratis. 


Keepinc Pace with the On. Industry 
(Book No. 1259) is an elementary leafier 
on petroleum production. Link Belt Com¬ 
pany, Chicago, IUs—Gratis. 


A Study of Some Characteristics of 
Vecetable Oils (Publication No. 276 
—Field Museum of Natural History, Botani¬ 
cal Series, VoL IX, No. 2) by James B. 
McNair. Field Museum of Natural History, 
Chicago, IU.—2S cents plus postage. 

Brown Pyrometers. (Catalogue No. 15A). 

The urge of industry accounlf for the 
rapid perfection of pyrometers during the 
last decade. The beautifully executed 100 
page pamphlet ia almost a monograph on 
the subjecL The Broun Instrument Co , 
Philadelphia, Pa.—Gratis. 

Medical Department Report, United 
Fruit Company, is a valuable work for 
Informing students of tropical medicine of 
the problems encountered In countries 
where this company operates. The book can 
only be sent to those specially interested 
and is sent gratis to such persons. United 
Fruit Company, 17 Battery Place, New York. 

The Salamanders of the Chicaco Area 
(Zoology Leaflet, No. 12, Field Museum 
of Natural History) by Kart P. Schmidt Is 
a pamphlet with colored and black Illustra¬ 
tions. Field Museum of Natural History, 
Chicago, III.—25 cents. 


Bureau or Ethnolocy, Annual Report 
for 1927-1928. Moat of the 857 pages 
consist of scientific paper* on anthropology 
of Salishan, Thompson, and Osage Indiana. 
Superintendent of Documents, Washington, 
D.C.—4235 (money order). 

Outlines for Stories of Mammalian Life 
Histories (Miscellaneous Publication 
No. 86 United States Department of Agri¬ 
culture) by Waller P. Taylor. Few lines of 
inquiry possess greater interest or impor¬ 
tance than those that deal with the activitiea 
of the wild animal in its natural environ¬ 
ment. Superintendent of Documents, Wash¬ 
ington, D. C.—5 cents (coin). 


American Medicinal Plants or Commer¬ 
cial Importance (Miscellaneous Pub¬ 
lications No, 77 United State* Department 
of Agriculture) by A. F. Sievers deals with 
a subject of considerable importance to 
many dwellers In the rural sections of the 
country at it affords a gainful occupation. 
The 74 pages are profusely illustrated. 
Superintendent of Documents, Washington, 
D. C.—30 cents (money order). 

Airway Map of the United State* (Aero¬ 
nautics Bulletin No. 8, Aeronautics 
Branch, U. S. Department of Commerce) 
is a folded map showing lighted and other 
airways, together with propoeed airways. 
This is an exceedingly valuable and 
authentic map and can be obtained from 
Aeronautics Branch, U. S. Department of 
Commerce, Washington, D. C. — Gratis. 


Restoration of Ancient Bronzes and 
Cure of Malignant Patina (Museum 
Technique Series No. 3, Field Museum of 
Natural History) by Henry W. Nichols, 
deal* with methods which are in use in the 
Field Museum. This process waa first de¬ 
veloped by Prof. Colin G. Fink at Columbia 
University and has been described in this 
magasine. Field Museum of Natural His- 
lory, Chicago, Illinois.—50 cents. 

Effectiveness of Moisture-Excluding 
Coatings on Wood (Circular 128, 
United States Department of Agriculture) 
by George M. Hunt, gives the results of 
various experiments made at the Forest 
Products Laboratory by different investiga¬ 
tors on the moisture-proofing of wood by 
costing* and impregnation treatments. 
Superintends* of Documents, Washington, 
D. C.—10 cents (coin). 


Comparison of the Physical Proferties 
or Various Kinds of Cast Iron Pipe 
(Department of Engineering Research, 
University of Michigan, Ann Arbor, Re¬ 
print Series No, 6) by F. N. Menefee and 
A. E. White gives valuable fact* presented 
at the Annual Convention of the American 
Water Works Association. Department of 
Engineering Research, Ann Arbor, Mich.— 
50 cents, 

A Pioneer ih Hick Pressure Steam, by 
Geo. H. Gibson, describes the unique 
contribution of Cad Gustaf Patrick De 
Laval (1845-1913) the Swedish engineer 
who was responsible for many mechanical 
engineering improvements besides the De 
Laval separator with which his name it 
usually associated. He originated, according 
to this pamphlet, the diverging eteam 
nosxle. the high speed helical gear, the 
flexible shaft, and the use of steam at 
750 degrees Fahrenheit and at the crit ical 
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Trenton, N. J.-Gratis. 
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Gcoloct MD Mnn*AL Resources or 
NomHWtmMf Alaska (Geological 
Saner Builethi 815). A comprehensive, 
350-page Investigation of • previously little 
known region, particularly with regard to 
oil possibilities. Superintendent of Docu¬ 
ments, Washington, D. C.—One dollar 
(money order). 

Ciophacy (Field Museum Publication 
280) by Bert hold Laufer. World-wide 
studies of the peculiar but widespread 
human habit of eating earth and day. Field 
Museum of Natural History, Chicago, Il¬ 
linois.—SO cents (postage extra). 

Data on Metal Base Experimental Road 
gives particulars of a section of road as 
constructed in Sangamon County, Illinois. 
Poston-Springfield Brick Co ., Springfield, 
III,—Gratis. 


OUR POINT OF VIEW 

(Continued from page 13) 


We do not recall any administration 
witnesses admitting to the Senate that 
one bad result of the London pact was 
the dangerous tension that its delibera¬ 
tions caused between France and Italy. 
It was openly discussed in Europe but 
scarcely mentioned here. Unquestionably 
developments during the London Confer¬ 
ence increased the tension between France 
and Italy, but the basic causes of that 
tension are conflicting territorial ambitions 
that now appear irreconcilable and it seems 
very imprudent for our State Department to 
assume voluntarily any portion of the re¬ 
sponsibility for the present unhappy rela¬ 
tions existing between France and Italy. 

It is rumored that behind the persuasions 
of Mr. Gibson it the thinly veiled threat to 
withdraw British and American financial 
support to Italy if she does not come to 
terms with France. In the present state of 
Italian finances, such economic pressure 
would amount to extreme coercion, and 
would involve us deeply in the affairs of 
continental Europe. The United States 
should do her part in the various efforts 
being made to restore stable conditions in, 
Europe, but we should carefully circum¬ 
scribe the limits of our efforts and resist 
all temptation to play the leading role as 
Europe’s prime pacificator. Such an ambi¬ 
tion proved President Wilson's undoing. 

Germany—Hit ler - 

nrennig are regularly inter¬ 

vening in European affairs and in a way 
that may prove to be very helpful to Europe. 
An American syndicate under the leader¬ 
ship of Lee, Higginson and Company has 
lent $125,000,000 to the German Premier 
Breunig to keep the German cabinet in 
power in spite of bitter attacks by the Ger¬ 
man Faacists and German Communists. The 
influence of President Hindenburg was 
naturally thrown to Breunig's cabinet, but 
even with that assistance the decision was 
dose. 

Unquestionably Hitler’s Fascist party 
more nearly re presents the great bulk of 
German opinion than any other, and it is a 
safe assertion that no German is really rec¬ 
onciled to Germany’s new boundaries or to 
her liability far financial reparations. For 


the present Germany is content to pay small 
installments, mostly with borrowed money, 
on her reparations and live within her pres¬ 
ent territories because her wisest leaders 
are convinced that this is the best course 
open to her. 

Germany is awsre that if she bides her 
time many of her formeT enemies will soon 
lose interest in the execution of the pro¬ 
visions of the Versailles Treaty. In Great 
Britain and Italy majority opinion today 
is probably in favor of revision of the 
treaty; only France, Poland, and the states 
of the Little Entente are strictly anti-re¬ 
visionists so that in the not distant future 
Germany may expect that her request for 
a rectification of frontiers will receive sup¬ 
port from some of her previous foes. 

Palestine Zionists all over 

the world are attack¬ 
ing the decision of the British Government 
to restrict the sales of land in Palestine to 
the Jews. The government claims that it is 
only holding an even balance between the 
interests of the Arabs and Jews, who, to¬ 
gether, constitute the built of the population 
of Palestine. No doubt Great Britain would 
be pleased to wash its hands of the whole 
matter, hut having accepted the mandate 
from the League of Nations, it must carry 

At this distance it is impossible to pass 
on the merits of the esse, but Great Britain 
can not be fairly accused of anti-Semitic 
feelings. England has entertained less preju¬ 
dice against Jews than any other European 
country. Jews not only are prominent in 
British business hut have taken a distin¬ 
guished part in the British government. It 
was the oriental ideas of the brilliant 
Disraeli that made Victoria Empress of 
India, and in our own time Lord Reading 
has served as Viceroy of India, the most 
regal position offered to a British Bubject. 
The British government may have erred in 
its last decision, but it is certainly not in¬ 
spired by any but good will towards the 
Jewish people. 

Indian Conference There are no idle 
moments for Mae- 
Donald fur he has now to face the Indian 
Conference, that meets in London to deter¬ 
mine the future status of India. There are 
indications of a definite lessening of the 
tension between the Indian Government, the 
independent Princes allied to the British 
Government, and the Indian people of 
British India, with a growing feeling that 
s peaceable solution of the problem c. 

.‘.and. I/ird Irwin, the present Vi,_,, „ 

pursuing a conciliatory policy that has had 
a good effect on the personnel that will 
present the Indian point of vievr at the Con¬ 
ference. There is plenty of good will on the 
part of the representatives of the British 
Government and s formula should be found 
that will satisfy the natural aspirations of 
the Indian people for a larger share in their 
government without loosening the bonds of 
the British Empire or placing too great a 
political responsibility on an untried elec¬ 
torate. 

The whole world, with the possible ex¬ 
ception of Russia, will wish the Conference 
success, for s proper settlement of this 
disturbing question win directly improve 
the economic conditions of India and the 
United Kingdom, and indirectly benefit the 
trade of the world. 
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Consumption of Turpentine 
and Rosin Increases 

M ARKED increase in 1929 in lh« in¬ 
dustrial use of navel stores, particu¬ 
larly In use of turpentine for manufacture 
of paint and varnish was reported in a De¬ 
partment of Agriculture statement just is- 
toed. The full text of the statement, as 
published hi The United States Daily, fol- 

A marked increase in the consumption 
of rosin and a noticeable increase in the 
use of turpentine by industrial concerns 
during the calendar year 1929 is disclosed 
by the figures just made public by the 
Bureau of Chemistry and Soils, United 
States Department of Agriculture, and pub¬ 
lished at the request of producers and 
consumers of naval stores. 

Industrial consumption of rosin in 1929 
increased by 157,384 barrels to 1,104,771 
barrels, about 16 percent, and consumption 
of turpentine reached a total of 5,622,695 
gallons in 1929, an increase of 318^96 gal¬ 
lons over 1928, or about 6 percent. 

The largest increases in the industrial use 
of rosin during 1929 were in the manu¬ 
facture of paper and paper size, soap, and 
paint and varnish. There was an increased 
use of rosin by all industries except the 
linoleum industry, where there was a de¬ 
cided decrease from the quantity used in 
1928. 

The largest increase in the use of tur¬ 
pentine in 1929 was in the manufacture of 
paint and varnish. There were also increases 
In the use of turpentine by manufacturers 
of chemicals and pharmaceuticals, paper 
and paper size, printing ink, sealing wax, 
Insulations and plastics, by shipyards, car 
shops, and so forth, and by makers of shoe 
polishes, soaps, and for miscellaneous pur¬ 
poses. There was a decreased use of tur¬ 
pentine by manufacturers uf automobiles 
and wagons, linoleum, oils and greases, 
and by foundries and manufacturers of 
foundry supplies. 

Stocks of rosin at the southern primary 
ports, distributing points and plants of in¬ 
dustrial concerns were larger than they 
have been for the last two years, while 
stocks of wood Town at steam distillation 
plants were smaller. Stocks of turpentine 
at southern primary ports, distributing 
points, and plants of industrial concerns 
were lower than for the last two years, but 
stocks at central distributing points were 
decidedly greater, as were alto the stocks 
at steam diatillation plants and destructive 
distillation plants. 

Cxporta of turpentine reached a total of 
!<UM0tl79 gallons, showing an increase of 
mote thin 3,000,000 gallons, and there was 
a slight gain In the exports of main from 
the United States from March 31, 1929, to 
Mpstlrll, 1930, the 12-toonth period for 
wfctek export and import figures for naval 
.'..slows- are calculated by the Bureau of 
and Doaaaatlo Commerce, Depart- 
Commerce. 

fmk-- 


Turpentine and main are among the 
most important products of a chemical 
nature exported from this country and 
show an increase in both instances over 
exports for the past three years. Imports 
of turpentine and rosin showed an increase 
over the previous year, due principally to 
further development of the industry in 
Mexico. Imports from France, which were 
probably at their peak in 1925 and 1926, 
have continued small. Mexican naval stores 
are imported mostly into Texas and south¬ 
ern California. 

Traffic Signal Patented 

A DESIGN patent for a traffic signal was 
recently issued to Paul P. Horni In 
connection with this patent, he appealed 
the final rejection of the following claim: 

“The ornamental design for a traffic 
signal, as shown." 

The opinion of the board follows: 

The references relied upon are the fol¬ 
lowing: Medan, design, 58096, June 7, 
1921; McOmber, design, 65349, July 29, 
1924. 

The application involves a design for 
a traffic signal. 

The design comprises a group of four 
half cylinders arranged in spaced rela¬ 
tion symmetrically about a common ver¬ 
tical axis, the cylinders having their flat 
faces presented outwardly. The half 
cylinders are united by circular plates 
■t the top and bottom, said plates being 
provided with radial protuberances which 
connect to the half cylinders at the outer flat 
sides. Three lenses and hoods are placed 
on the flat aides of each half cylinder. 

The principal reference relied upon by 
the examiner ia patent to McOmber. This 
patent discloses the main housing of the 
traffic signal provided with four flat faces 
symmetrically arranged about a vertical 
axis, and the faces connected together by 
what appear to be somewhat concave walla. 
The patent alto discloses a roof structure 
overhanging the housing and a base struc¬ 
ture attached below the housing. Lenses 
and hoods are located on the flat faces. 

Patent to Meden disclose* substantially 
the oame form of hood as In the present 
design. 

The examiner has rejected the claim as 
not defining petentsbly over the McOmber 
patent, taking the position that there U no 
invention in removing the roof and baas 
structure and modifying the form of the 
hood as shown by Meden. 

It appears, however, that this is not the 
only thing that the applicant ha* done. If 
these changes be made the design would 
still have a different appearance. The Mc¬ 
Omber patent fails to show the semlcylha- 
drical sections spaced around « common 
axis. In the McOmber reference the font 
faoes are connected by somewhat concave 
plates leaving an spaces between them. The 
contour end configuration Are .different. 
When viewed from different angles it 


would hive s distinctively different ap¬ 
pearance. The design as a whole 1* sym¬ 
metrical and ornamental and we believe 
is clearly patentable over the art. 

The decision of the examiner is re¬ 
versed. 

Mechanical Goods Are Min- 
deacribed 

M isrepresentation of mocw- 

cal article* ia involved in two stipula¬ 
tion agreements signed recently by 
respondent* with the Federal Trade Com¬ 
mission. 

A motor appliance was said to be 
patented when it was not, while watches 
which had not been overhauled or recon¬ 
structed were advertised as “rebuilt." 

Name* are not revealed as is customary 
in stipulation proceedings, but the essential 
details are as follows: 

(1.) An appliance for use in Internal 
combustion motor* is manufactured by an 
individual who advertised it so as to imply 
that the product is patented, which is not 
so. lie agreed to stop this practice as well 
a* to ceaae printing false statement* 'on 
the carton in which his product is packed 
concerning the price or value of the article, 
and supplying customers with an article 
libeled with a false price known to be In 
excess of that at which it is nsnally sold at 
retail. 

(2.) Signing a stipulation, a corporation 
jobber of fountain pen*, pencils, watches, 
and novelties agrees to stop using the word 
“rebuilt” es descriptive of watch products 
which have not in fact been overhauled 
or reconstructed. 

The company agrees also not to carry in 
it* advertisements addresses of factorise, 
and to discontinue employing the word 
“factories” in a way that would imply to 
buyers that the company owns or controls 
tHfc factories indicated, wherein these 
watches are made, when such Is not true. 

Garment Trademark 


r . «a* recently held by First Assistant 
Commissioner Kinnan that the American 
Maid Undergarment Company, of Chicago, 
Illinois, was not entitled to register sa a 
trademark for ladle*’ and mimes’ gowns, 
bloomers, aqd so forth, a mark consisting 
of the representation of a young woman 
partially clad In an undergarment, seated 
before a dresser, beneath which appear* the 
word* “American Maid," in view of the 
prior oso by the American Maid Company, 
of New York, New York, of i mark for 
the same claa* of goods which consists of 
the pictorial representation of the «i«~ti- g 
figure of « young women clothed in under- 
garments and stockings, beck of which 
figure ia a Meek disk less in height than 
that figure, with the word* “American" gnd 
“MsH" appearing on the right and left 
hand aides respectively of tbesaisetues, 
and that the registration whkhhad b#«i 
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obMM V the American Maid Undergar- 
meat Company under the Act of 1905 
■hoold be cancelled. 

After noting that the petitioner for can¬ 
cellation had taken testimony bat the ap¬ 
plicant had not, that that testimony 
established adoption and use prior to the 
regittrant'a date of filing and the only 
question therefore related to the similarity 
of the marks, he said: 

“There is some showing that the peti¬ 
tioner has used its mark without the figure 
of the standing young woman but this Is 
deemed immaterial. The use of the mark 
including the pictorial representation of 
the standing figure of the young woman it 
certainly not shown to have been aban¬ 
doned. Both marks use the same distinctive 
notation, “American Maid,” and the pic¬ 
torial representations of the figures em¬ 
phasise the meaning of this notation. It 
seems plain that customers would call for 
the goods by these words. It would be 
difficult to describe the marks, in calling 
for the goods, In any other way. .. . 

“Being familiar with the petitioner’s 
mark and seeing that of the respondent 
upon the same class of goods, customers 
would be led to suppose the variation in 
the pictorial representation merely indi¬ 
cated some particular or different kind of 
undergarment put out by petitioner rather 
than that it represented a different origin." 


Priority Must Be Proved 

T HE trademark shown in the application 
of the Hawaiian Pineapple Company, 
Ltd, of San Francisco, California, and 
Iwilel, Hawaii, consisting of the words 
"Royal Palm” appearing between the pic- 
torial representation of two palm trees is 
registrable over two prior registrations cited 
by the examiner but is so similar to the 
mark of the West Indies Fruit Importing 
Company, Registration No. 223,555, that it 
is not registrable to the applicant unless 
priority of adoption and use is proved. 

In the decision handed down, after noting 
that the applicant had previously regis¬ 
tered the words “Royal Palm” alone and 
also noting the statement of the examiner 
that when in the present application the 
representation of palm trees was Included 
it gave the mark much greater similarity 
to that of the West Indies Fruit Importing 
Company and stating that applicant’s mark 
was no more similar to two of the regis¬ 
trations cited than waa the mark of the 
West Indies Company, the First Assistant 
Commissioner said: 

“It is considered, however, to be plain 
enough that the applicant muat be denied 
registration in view of the registration 
to the West Indies Company unless the 
applicant waa the prior user of this com¬ 
posite mark including the words and the 
representation of the palm tree. Since the 
applicant alleges a date of adoption and 
use prior to that set forth in the registra¬ 
tion of the West Indies Company and asks 
for an interference it is thought proper that 
such a proceeding should be instituted.” 


was recently held by First Assistant 


Brothers and Company, Inc^ of New York 
City, New York, is entitled to register, es 
g trademar k for wall board, calcined gyp¬ 


sum, and so forth, the notation “Flametex," 
notwithstanding the prior adoption and use 
by the Celotex Company, of Chicago, Illi¬ 
nois, of the term “Celotex" as a trademark 
for wall board and similar material. 

The ground of the decision is that the 
marks taken as a whole, in view of the use 
by others of the notation “tex" in various 
marks, are not so similar as tu be likely 
to cause confusion when used upon goods 
of the respective parties. 

In his decision the First Assistant Com¬ 
missioner, after stating that the marks are 
wholly dissimilar except for the last 
syllable, said: 

“Viewed in their entirety, the common 
portion is regarded as such a minor part 
that confusion or mistake is deemed un¬ 
likely. Purchasers of goods of this kind 
may be distinguished from those who pur¬ 
chase small articles which sell for a few 
cents and such as are called for by servants 
and children, and ordered over the tele¬ 
phone. It does not seem that anyone who 
would purchase wall board would be at 
all likely to be deceived or misled if the 
two marks appeared in the same market 
upon these goods. The first and dominant 
portion of each mark is more likely to be 
noted by purchasers and the wide dissimi¬ 
larity between ‘Celo’ and ‘Flame’ would 
seem sufficient guaranty against confusion.” 

He then stated that a number of trade¬ 
marks ending in the syllable “tex” as pre¬ 
viously registered for goods of this samo 
general class had been noted, and that the 
Court of Customs and Patent Appeals in 
the case of the Apex Electrical Manufac¬ 
turing Company versus Landers, Frary and 
Clark (not yet published) 

• • • noted that “Prior registrations may 
be shown to prove that a word or symbol 
in a registered mark has so frequently been 
used in prior trademarks, registered or 
unregistered, as to make such word, as 
applied to particular goods, public prop¬ 
erty,” but found in that case no such show- 
ing had been made. 

Mr. Kinnan also held that the Chicago 
Panelttone Company, of Chicago, Illinois, 
is entitled to renter the notation “Opal- 
Tex” as a trademark for ornamented wall 
board notwithstanding the prior adoption 
and use by the Celotex Company, of Chi¬ 
cago, Illinois, of the notation “Celotex” 
for wall boards and material of a like 


nature. 

The reasons given fur the conclusion 
reached are the same as those given in the 
decision of the Celotex Company versus 
Bronston Brothers, appearing immediately 
above. 

Mechanical Feature la Not 
Trademark 


r ’ has been held that the National Stone 
Tile Corporation, of San Francisco, 
California, is not entitled to register, as a 
trademark for hollow tiles, a mark said to 
consist in a groove or depression formed in 
the transverse web and end walls of one 
side only of the tile. 

The ground of the decision is that such 
a groove haa mechanical function and is an 
integral part of the tile and consequently 
can not serve as a trademark. 

In his decision, after noting that affi¬ 
davits had been submitted by the officers 
of the appellant corporation that thla de¬ 
pression or groove was adopted solely for 


trademark purpo s e s , and noting forth** the 
argument that it la difficult to place proper¬ 
ly on such articles a suitable trademark and 
calling attention to the patent to Nelson, 
2,572,305, i n which a groove, somewhat 
deeper than that shown in the trademark 
drawing, is placed in a tile fpr mechanical 
purposes. First Assistant Commissioner 
Kinnan said: 

“It is evident that if the appellant ob- 
talned registration of its alleged mark the 
patentee could not manufacture the tile 
disclosed in his patent without infringing 
this trademark. While the appellant claims 
to have adopted this form of tile long prior 
to the date the patentee filed his application, 
yet if registration were granted, it is clear 
the appellant would in effect obtain a per¬ 
petual patent for a tile of this type, since 
a trademark registration may be renewed 
indefinitely.” 

And then, after stating that, whatever 
may have been the purpose in adopting the 
groove in this tile, such a groove would, 
when the tile is used, serve the purpose of 
ventilating the wall as well as furnishing 
a channel through which electric wires 
could be run, he continued in the following 

“It seems also quite probable that the 
purchasing public, even if it recognised that 
the tile is of a character made only by the 
appellant corporation, would nut look upon 
the depressions or grooves as constituting 
a trademark. In connection with this hold¬ 
ing, attention is invited to the decision in 
the case of Hen v. Loewenstein, 192 0. G. 
993, 40 App. D. C. 277.” 


Oil Mark Refused 

I N the case of Baritone Oil Company 
versus American Oil and Supply Com¬ 
pany, Assistant Commissioner Moore held 
that the American Oil and Supply Company, 
of Newark, New Jersey, is not entitled to 
register, as a trademark for lubricants, the 
term “AmOvlS” in view of the prior adop¬ 
tion and use by the Barstone Oil Company, 
of Chippewa Falls, Wisconsin, of the term 
"MorVis” as a trademark for the same 
goods. 

The ground of the decision is that the 
marks are confusingly similar as applied to 
the good* in question. 

In his decision, after noting the specific 
differences between the marks, the Assistant 
Commissioner said: 

“As to sound, the two marks are regarded 
at confusingly similar when pronounced aa 
they would be by the average member of 
the purchasing public. 

“As to appearance, while on comparison 
differences would be observed, yet, when 
the two marks are carried in the memory, 
it is believed that those differences would 
be forgotten.” 

With respect to the applicant’s argument 
that in view of prior registrations no one 
it entitled to a protection to broad U to 
prevent another from including the syl¬ 
lable “vis” in a dittimiliar mark and noting 
certain decisions, he said: 

“I am of the opinion that the two marks, 
when considered as a whole, are confus¬ 
ingly similar to each other and that the 
rule applied by the court* in many case* 
to the effect that the newcomer should not 
adopt a mark closely approximating that 
ef an earlier user should he applied in this 
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BOOKS SELECTED BY THE EDITORS 


ASTRONOMY— By R. H. Baker, Prof. Astron., Univ. of 111. 

T HIS is the latest in general astronomies. It give* one a 
•tart to find in a standard text book accounts of event* 
that occurred, seemingly, almost yesterday. Various astrono¬ 
mer* and special astronomical journals have given this book 
flattering reviews and even a partial reading of it shows why. 
It honestly deserves them. 

There already were four good, modem astronomiea 5 - 
Fath’s, Mitchell and Abbot’s, Russell, Dugan and Stewart’s, 
and Duncan’s—each differing in length, depth, purpose, and 
appeal, each therefore needed today in the scientific book 
collection of the well-informed non-professional reader. 

Baker’s new book is quite large (6%" by 9V4"; 505 text 
pages) and is profusely illustrated. Some of the drawings 
explain better than words do, certain common beginners’ 
“puzzle points,” and the specialized works named at the ends 
of the chapters indicate careful selection. This is another 
invaluable aid to the isolated reader who, if he buys further 
reading matter, wants it to be the book on the subject and not 
just a book. The author’s style is simple and direct, not the 
well-known eight-jointed-word or sesquipedalian style.— 
13.90 postpaid.— A. C. 1. 

REPORT OF THE SMITHSONIAN INSTITUTION-1929 

A NNUALLY the Smithsonian Institution selects from the 
. whole English speaking world’s scientific literature the 
most interesting papers of the past year and reprints them 
in a book which, if given a regular title like other books, 
would become a scientific best seller. Due to some technicality 
all this matter must come out each year as the “appendix,” 
though an overgrown appendix (this year 452 out of 608 
pages), of the Institution’s Annual Report. Scientifically in¬ 
clined readers who are “wise” to this exceptional bargain (the 
book if retailed would sell for at least five dollars) make a 
regular practice of getting these “reports” yearly. Obtain, 
not from Scientific American, but from the Superintendent 
of Documents, Government Printing Office, Washington, D. C. 
—11.75, postage free.— A. G. 1. 

SONS OF THE EARTH— 

By Kirtley F. Mather, Prof. Geology, Harvard University 

R EADERS who wish to know the main fact* of historic 
geology without studying all the detail of a standard 
textbook will find them ably and authoritatively presented in 
this 263-page, illustrated popular account of earth history 
by a well-known geologist. There are other popular books 
covering roughly the same ground, but what a difference 
there is between a book written by a man who really feels 
his subject and one written merely by a habitual “book 
writer” who attempts to translate available textbooks Into 
acceptable language! The latter usually manages to give 
many false impressions which sadly wsrp the science he 
attempts to present, while the former not only “translates” 
but accurately interprets. This difference shows up to the 
advantage of the book under review, what It may lack in 
jaxsine** and “pep” it more than makes up in authenticity. 
—*3.70 postpaid— A. G. I. 


man. The treatment of the formation of the more common 
minerals, their distribution, mining, treatment, uses, and so 
on, is clear and fundamental, making more than an elementary 
knowledge of geology unnecessary to a thorough understand¬ 
ing of the book. A fine reference for the private library.— 
>5.20 postpaid. 

AN INTRODUCTION TO CHEMISTRY— 

By J. A. Timm, Asst. Prof. Chemistry, Yale 

F OR those whose major interest is elsewhere, yet who need 
the methodology and philosophy of chemistry, this book 
is especially prepared. It gives the scientific procedure as it 
has been applied in the derivation and testing of the funda¬ 
mental theories and their application to the development of 
natural resources and to the problems of industry and daily 
life. The development of the theory from an historical point 
of view gives a broad summary which correlates the various 
advances. A cultural treatment quite different from the usual 
text.—*3.65 postpaid. 

CRUSADERS OF CHEMISTRY— By J. N. Leonard 

N O better description can be given than that in the fore¬ 
word: “This book does not pretend to be a complete and 
inclusive history ... nor is it a condensation. ... It is a 
study of six men whose lives are red-letter pages in the history 
of science," Bacon, Paracelsus, Boyle, Priestley, Cavendish, 
and Lavosier. Far from being a dried recital of events and 
accomplishments, here we find ingeniously and interestingly 
developed, the human element with the political setting which 
in some cases forms an important aspect when viewing the 
just relation of pioneering in these various lines to the de¬ 
velopment of the sciences as we now appreciate them. A 
chemist with thorough scientific training relates history in a 
most fascinating style.—*2.90 postpaid. 

PUNCHES, DIES AND TOOLS—By J. V. Woodworth 

T HIS fourth edition of a well-known practical work brings 
the record of present practice up to date by the inclusion 
of additions in the use of sub-press dies and dies for watch 
and clock making, the making of cartridge shells, as well as 
chapters on accurate piercing and punching. Thirty-five 
separate and distinct trades and lines of industrial manufac¬ 
turing are covered. Everyone working along these lines must 
of necessity have this work among his references.—*5.20 
postpaid. 

AVIATION ENGINE EXAMINER —By Victor W. Page 

A SYSTEMATIC course of study in question and answer 
form covering inspection and trouble shooting, details 
of engine parts, timing, ignition systems, carburetors, and 
fuel systems. 440 pages, 244 illustrations. Practical instruc¬ 
tions for mechanical men who must keep the airplane engine 
in flying condition.—*3.20 postpaid. 

HIGH PRESSURE TRANSFORMERS— 

By Prof. F. E. Austin 


INTRODUCTORY ECONOMIC GEOLOGY— 

By W.A. Tan, Prof. Geology and Mineralogy, Univ. Missouri 

'AN interesting presentati o n in as simple a manner as poa- 
lible of a general picture of the earth materials used by 


D IRECTIONS for designing, making , and operating trans¬ 
formers for radio and power purposes with a discussion 
of the losses, output, and power factor. A concise book of 71 
pages covering the subject in comprehensive and conclusive 
»*yl*-—*1-40 postpaid. 
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FROM RECENT PUBLICATIONS 


INDUSTRIAL HISTORY OF THE U. S— 

By W. Bowden, Asst. Prof. History, Univ. of Pa. 

B EGINNING with the old world exodus, the author traces 
new world genesis and the severance of the old and 
new, starting by subordination, then running through in¬ 
dependence to interdependence. Frontiersmen and farmers, 
masters and slaves, the building up of inland transportation 
follow with the intervention of capital in basic industries and 
ending in large scale manufacturing and trade. Group con¬ 
nections and cleavage emerge into victorious capitalism re¬ 
sulting in prosperous capitalists, rebellious farmers, and pros¬ 
trate planters. So we are led through the crucible of industry, 
emerging a nation of the world with new social consciousness. 
A complete and convincing outline.—$4.20 postpaid. 

A CENTURY OF ATLANTIC TRAVEL 1830-1930— 
By Frank C. Bowen 

T HERE has been a considerable addition to the literature 
on shipping appearing in the last three years, dealing es¬ 
pecially with clippers, whalers, and Mississippi packet boats. 
The present author does not neglect the sailing ship, but he 
devotes most of his space, and rightly, too, to the steamship; 
and he has kept his treatment divided into decades. The sub¬ 
ject is a fascinating one. Think of the problems involved: 
immigration, speed, luxury, and super-luxury. Think how 
records have changed. Think of the poor old Mauretania com¬ 
ing up Ambrose Channel passed by her snub-nosed sisters of 
German extraction (and construction), the Bremen and the 
Europa. We like to remember the days of the golden nineties 
when a first cabin passage could be had on the swift Eutruria 
for 60 dollars and the saucy Arizona, fresh from her iceberg¬ 
bucking experience, took you home again for 50 dollars. The 
story is all there in this book which gives the why and where¬ 
fore of combinations and other factors which might be called 
the financial background. We have looked in vain to find any 
transatlantic ship of any importance which has been omitted. 
It is a necessary book very well done.—14.20 postpaid— 
A. A. H. 


WHO’S WHO IN RAILROADING 

A BIOGRAPHICAL directory of railway officials of Amer¬ 
ica and others who, while not actually employed by 
railroads, are nevertheless quite closely affiliated and can be 
properly designated as railway men. Significant facts regard¬ 
ing business careers, personal information concerning 
families, social, religious, and political affiliations are given 
in detail to provide moat adequate and satisfactory bio¬ 
graphical portraits. 6 x 9, 579 pages.—$8.75 postpaid. 

PRE-WAR AMERICA—By Mark Sullivan 

T HIS la the third installment ol a remarkable series of 
books called “Our Times.” It would not be far wrong to 
refer to this super-newspaper correspondent as an “American 
Pepys.” He has a faculty of crystallising manners as has 
been given to few people. His history is sound, his facts are 
accurate, and Ms way of telling a story is irresistible. The 
period might be called the “bunk decade” for this was the 
great period which ended the shameful insurance scandals 


and which let railroads earn an honest living by doing away 
with rebates and passes. The illustrations of costumes, even 
of so few years hack, are side-splitting. Of course a large 
part of the Interest in the book is that played by what ironical 
critics call “King Theodore the First.” This altogether pic¬ 
turesque and sometimes lovable character is displayed man- 
size on a broad canvas. The chapter on “Pre-War Popular 
Songs” is one of the most alluring 92 pages we know of—15 
per cent of the book. If we search the attics of our memory 
we can find few additions.—$5.25 postpaid.— A. A. H. 

ARDENT ADRIENNE—fly L. A. McCabe 

T HE life of Madame da La Fayette. Born in the most 
sheltered of aristocratic circles, thrust into the limelight 
of international affairs and then exposed to poverty and 
threats of death, she yet attained secure old age, spent In 
the country beside her husband with whom she shared un¬ 
compromising loyalty to American liberty. Little has hereto¬ 
fore been told and there is much to relate. It is as fascinating 
as it is important, and not the least of it all is the perfect 
love story of these two which continued through life.—$3.20 
postpaid. 


ISABELLA OF SPAIN-fly W. T. Walsh 

A MERICA’S Godmother because her consistent aid to 
- Columbus opened up new worlds. Queen of Chivalry, 
for her ardor fired the resistance which drove the Moors 
to Africa. Consistently devoted to her people, a church wo¬ 
man stamping out the seeds of paganism and heresy, hers 
was a life of conflict, uncompromising in its sense of duty. 
Many of the sources here used were unknown to previous 
biographers and many accepted versions of the Inquisition, 
the expulsion of the Jews, and so forth, are challenged in 
the light of new evidence. A gorgeous and dramatic story of 
a great woman’s life. The well-done illustrations depict events 
recorded in old tapestries and prints.—$5.20 postpaid. 


DISILLUSIONED INDIA—By Dhan Copal Mukerju 

r lDIA in a fertile source of trouble and the longer the politi¬ 
cal uncertainty continues to foment, the worse will be the 
culmination. The Eastern youth has been taught that much 
of the freedom both in Europe and America has been won 
through violent warfare. There is therefore a continual ten¬ 
dency on the part of Indian youth to break out in armed 
resistance regardless of whether the resulting warfare will 
end in victory or not. These young men are quite ready to 
die for their country and there are a lot of them. Herein 
lies the basis for ultimate serious trouble of vast magnitude. 
Gandhi wiih his policy of non-resistance and his salt rebel¬ 
lion is mild to what is impending. It is doubtful if the Round 
Table Conference of 1930 will do any real good. The doc¬ 
trines of western civilisation have penetrated India so far 
that if virtual independence is not granted, and granted soon, 
India will slip into revolutionary chaos. It Is the old case of 
our Revolutionary War. The author presents the problems of 
India with rare insight and knowledge which can only be 
gained by long study on the spot, though normally he lives 
in America.—$2.65 postpaid.— A. A. H. 
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An Industrial Reporter 
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The Scientific American travels into the heart 
of industry, behind laboratory doors and out on 
the highways and high seas of commerce. 

Its dependable intimate contact with the world’s 
events makes this magazine an absolute essential 
each month on the desk of every progressive busi¬ 
ness leader in America. 

No other publication presents the facts as 
Scientific American presents them. To think 
straight, to talk intelligently, you must work with 
assurance, you must have facts—not theories which 
once were accepted, but facts which are true now. 

There is but one way to be in touch with the 
leaders of thought and action; by subscribing regu¬ 
larly for the Scientific American. 

To the man who reads the Scientific American 
occasionally at the club or in his office—but whose 
name we do not have on the permanent subscrip¬ 
tion list—we address this special invitation. 

Subscription one year four dollars 
Trial—four Months—One Dollar 
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in America. 

Anywhere you may locate your Pacific 
Coast plant within the 55,000 square miles 
served by Southern California Edison Com¬ 
pany, LttL, electric power is at once available 
to you at very low, attractive rates. 

Southern California Edison Company, 

Ltd., with a tremendous investment of 
more than $375,000,000, has been an 
important factor in the development 
of this great empire. 


I \ developed by engineers of 
Southern California Edison Com¬ 
pany, Ltd., and typical of West¬ 
ern initiative and progress. This 
tower carries twelve 60,000 volt 
circuits supplying the industrial 
districts of metropolitan 
Los Angeles. 
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FOREIGN TO EUROPE 

So foreign is the originality of the Cord design, that it stands out 
with sharp contrast against the background of the finest motor 
equipage that Europe has to offer. At a result, in competition in 
the important Continental Rallies, the Cord has emerged victo¬ 
rious in thirty-nine events.* No other American automobile has 
ever gained such overseas renown. In Europe, as elsewhere, the 
influence of the Cord ik felt as the model for others to pattern 
after. Cord dealers are now showing models of the winning Cord 
cars chosen by various members of Royalty for their personal use. 
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this Hill 


it will climb anything 


/”' , OOD, ordinary gasoline is in the 
tank, and yet the engine is 
“knocking” as if it were on one of the 
steepest hills in the world. It is. 

Those rollers under the rear wheels 
are harder to climb than Pike’s Peak. 
The dynamometer shows their resist¬ 
ance is equal to a 20% grade. 

But switch the gas feed from ordin¬ 
ary gasoline to Ethyl Gasoline. The 
“knocking” stops, the wheels begin 
to roll faster, and the driver shifts 
back to high. 

What is the difference? A gallon 
of good gasoline was used for fuel at 
firtt. Another gallon of identical gas¬ 
oline flus a teaspoonful of Ethyl fluid 
was used for the second test. 

These few drops of Ethyl fluid 



This isn’t a dynamo in tht lift of the picture; it 
is a dynamometer which measures the pull on 
the rtBers under the wheels of the cur. 




Tht mounds under the wheels are braked So tax pull¬ 
ing pout r more than tht steepest hill you will ever drive 


prevent the uneven explosions of 
gasoline that cause power-waste, 
“knock” and over-heating. They 
control combustion so Ethyl Gaso¬ 
line delivers its power to the pistons 
with smoothly increasing pressure. 

This test does more than prove^ 
that Ethyl Gasoline prevents 
“knocking” under strain. It 
proves that the greater 
power Ethyl Gasoline gives 



on any kind of road is not only 
greater engine power, but greater 
rear-wheel power. 

Try Ethyl Gasoline in your car. See 
how it increases power, gives you quick 
get-away and sends you zooming up 
hills in high. You will And pumps 
very where marked with the 
Ethyl emblem. Ethyl Gaso¬ 
line Corporation, Chrysler 
Building, New York City. 
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If B usiness is 
Slack with You 
Tighten Your Belt and Go To It! 


B USINESS organisations have 
tightened their belli during 
the past year. They have reduced 
unnecessary overhead, and the 
personnel they have retained must 
tighten their belli and go to It. Go 
to it means go after business where 
it is, not where it isn't; go to it 
means find the organizations who 
have already lightened their belts 
and are, themselves, going to it. 

As the changed status of Amer¬ 
ican business becomes clearer, the 
value of selective circulation in 
concentrated areas of purchasing 
power increases. 

Business has definitely turned the 
corner for FORBES, and in suc¬ 
ceeding issues, you will find or¬ 
ganizations who have tightened 
their belts and are going to it 
through the use of advertising 
space in our columns. 

Devoted to Business, Finance, 
Business of Life, FORBES Is dis¬ 
tinctive in its approach to the 
executive market. FORBES is 


bought and used as a guide on 
management, economics, finance 
and human relations by the busi¬ 
ness leaders of to-day and to¬ 
morrow. 

Reach the 80,000 decision makers 
who read FORBES. Concentrate 
where concentration counts. The 
cure for slack business is to cease 
slacking. This is what FORBES has 
done and is doing. We are pre¬ 
scribing the same tonic that has 
slowly but surely turned passive 
acceptance into aggressive action. 

Make use of selective circulation in 
concentrated areas of purchasing 
power. Benefit hy the successful 
experience of FORBES advertisers 
who pioneered and benefited by 
their pioneering, keying their ad¬ 
vertising and sale# efforts to direct 
action. Advertisers want action not 
alibis. FORBES advertisers get 
action. Check the list for the infor¬ 
mation on FORBES that you 
would like and we shall be glad to 
send it. TIGHTEN YOUR BELT 
AND GO TO ITt 
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THIS MONTH’S COVER 

The rapid increase in the number of automobiles in thin country has necessitated 
not only the development of new methods of highway construction but also the laying 
out of intricate new systems to eliminate traffic congestion. Of the latter, perhaps the 
most striking is that pictured in pastel shades by our artist Howard V. Brown. This 
“clover-leaf’ cross-roads is part of the New Jersey Highway System and lies between 
Rahway and Woodbridge. To make a turn either to the right or the left or even to 
reverse one’s direction on either of the roads at this crossing, a right turn or two does 
the trick; a left turn is never necessary, la fact is not permissible. Stndy the painting 
and prove it for yourself. 
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All that most people see of the telephone company thousand stockholders, and no one person owns 

are a telephone and a few feet of wire. so much as one per cent of its stock. 

But through that telephone you can talk with The Bell System operates through 24 regional 
any one of millions of people, all linked together by companies, each one attuned to the needs of its 

the web of equipment of the Bell System. particular territory. In addition, the 5000 members 

All its efforts are turned constantly to one job of the Bell Laboratories staff do the scientific work 

—to give better telephone service to an ever- which makes it possible to improve and widen the 

increasing number of people, as cheaply as it service at least cost to its users. The Western Elec- 

possibly can. trie Company, which manufactures for the Bell 

The American Telephone and Telegraph Com- System, specializes in the economical production 
pany provides the staff work for the Bell System. of telephone equipment of the highest quality. 

To it the operation of the telephone service is a All these facilities are directly available through- 
public trust. It pays a reasonable dividend to its out the entire Bell System, at any time or place, 

stockholders . . . and uses all earnings beyond . . . Because of them, every dollar that you 

that to improve and extend the service. spend for telephone service brings you constantly 

There are more than five hundred and fifty greater value and convenience. 


* THE AMERICAN TELEPHONE AND TELEGRAPH COMPANY * 







ACROSS THE EDITOR’S DESK 


T O the motorist who takes an interest in auto¬ 
mobiles Aside from their use for transportation, 
the beginning of a new year holds forth the 
promise of developments in the automotive field that 
will affect him directly, either in the purchase of a 
new car at once or in the replacement of his present 
car in the near future. What improvements or inno¬ 
vations are to be found in this or that car? Will my 
car be rendered obsolete by the newer models? 
What is this new feature called “free-wheeling”? 
How are the 16-cylinder cars coming along? These 
and a host of other questions come to his mind. In 
this, our Annual Automobile Number, we have 
collected material on many of the branches of the 
automotive field that either gives the direct answer 
to questions such as these or lays down data from 
which definite conclusions may be drawn. 

• 

One thing is certain: manufacturers of automobile 
accessories arc going to be affected by the general 
trend toward complete equipment on the newer cars. 
No longer need the new-car buyer invest a substan¬ 
tial sum in boat indicators, mirrors, ash trays, air 
cleaners, oiling systems, and so tin. They are all 
there when the car is delivered. On the other hand, 
those of us who have, of necessity or choice, to keep 
our old cars for another season, constitute a poten¬ 
tial market for “gadgets” of various kinds that have 
been developed since our curs were made. 

• 

To avoid a straight diet of automotive news in this 
issue, we have scattered through it articles of gen¬ 
eral interest. Our old friend Harold Cook has written 
another description of archeological finds that 
strongly suggest the existence of early man in 
America. It is odd—some readers may <all it sig¬ 
nificant and others merely accidental—that none of 
the finds purporting to establish aucient man in 
America stands out as absolute proof of it. Con¬ 
servatives tell us that the explanation is simple: the 
proof is lacking because early New World man was 
lacking. Perhaps, but it is early yet to dogmatize. 
Until the balance of knowledge swings oneway or the 
other, every suspicious sign should be investigated. 
• 

One mile of vacuum. A mile is not such a long 
distance, as distances go, but try to keep all of the 
air out of a tube three feet in diameter and a mile 
in length! That is the engineering problem that had 
to be solved before Professor Michelson’s latest 


experiment on the velocity of light could be started. 
And it was solved in a remarkubly simple yet effec¬ 
tive manner. The writer who tells of the work in this 
issue is a member of the scientific-technical staff of 
the institution that planned and executed the instal¬ 
lation of the pipe that “holds a mile-long vacuum.” 
So far as we know—correct us if we are wrong— 
this is the biggest man-made vacuum on record. 

• 

Over in Egypt the Metropolitan Museum of Art 
bus been conducting excavations for several years, 
and the results have been most gratifying. One in¬ 
triguing statue of Hat-sliepsut was found—all but 
the head. Eventually that was found -in Germany. 
It had been locuted and removed by former excavu- 
tors. Negotiations were opened and, with the fine 
unselfish spirit of science, arrangements were made 
whereby the body and bead were once more joined. 
The final chapter of this running story of arche¬ 
ological triumph is in this issue. 

• 

The tentative schedule for our March issue pre¬ 
sents a diversified collection of material. First there 
is the mvstery of the aurora borealis. What is it? 
There are several theories that attempt to answer 
Ibis question, blit all lack the proof that science 
demands. At our request, a scientist of note has 
written an article outlining the various hypotheses, 
old and new. The mystery still remains, but the 
attempts at explanation afford intriguing food for 
thought. ^ 

Then there is an article about, a new system of 
aerial photography whereby promising sites for oil 
wells are located. How are miniature and life-sized 
groups of animals prepared for museums? A series 
of photographs and a short, meaty article will reveal 
the secrets of the art. Fish ladders have been con¬ 
structed around large dams so that fish can go up¬ 
stream to spawn. The largest meteor ever located 
after it was seen to fall is now on exhibition. The 
hardiness of winter wheat can be determined elec¬ 
trically. A floating power plant has been designed to 
help out, when needed, local power plants along 
the coast of Maine. More about the pre-historic 
inhabitants of North America. . . . We could go on 
and on telling about the features of our March 
number, but the limits of this page close in and. 
after all. only the issue ilself can do proper justice 
to its contents. 
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The Person of 

Evolution 

By W. D. LIGHTALL, L.L.D. 

A /TOST profound men of science—Compton, Millikan, Russell, 
1VX Eddington, Haldane — have invaded the domain of philoso¬ 
phy and have evolved a scientific religion which rationalizes the 
more common emotional, revealed type to explain our inherited 
memories, fears and instincts. This book treats of these higher as¬ 
pirations to coordinate religion and science. $2.20 postpaid. 

The Secretary’s Guide 

By C. O. SYLVESTER NAWSON 

AN exceedingly useful monitor for every office where it is desired 
to use the proper, up-to-date form, word, capitalization, abbre¬ 
viation, italic, diction, etc. It is compact and arranged for ready 
reference and its general utility is much greater than the name in¬ 
dicates. $2.15 postpaid. 

1 

1 

1 . 

Rough and Tumble on 
Old Clipper Ships 

By CAPT. BOB RAMSAY 

A REAL tale by a real sailor. One of the most popular of this type 
-^*-of book that has appeared, full of life, character study and 
tales of feats of the fast clipper ships that gave us maritime suprem¬ 
acy. Material ranging from shark fighting, mutiny and stem dis¬ 
cipline to deep sea diving and Great Lakes navigation. A rousing, 
hearty story. $3.20 postpaid. 

Number— 

The Language of 
Science 

By TOBIAS DANTZIG 

Prof. Math. Unit. Maryland 

T F you like to delve into the origins of things, to seek back of the 
commonplace for the derivation or the parent stem, you will 
find this book fascinating for cultural reading. No special back¬ 
ground of mathematics is indicated. Some of the subjects are: the 
origin of zero, the use of symbols, transcendentals, amicable num¬ 
bers, etc. A very popular book with our readers. $3.70 postpaid. 

rr, . 1 * ■. . - - — 

Send order* for the above book* to 
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24 Wert 40th Stmt, New York, N. Y. 













F. HENRY ROYCE 


I N 1903, Mr. Royce, an Englishman, bought 
his first automobile but, terrified at its 
noise and lack of reliability, took it to pieces 
and was amaxed at the absence of the fun¬ 
damentals of sound engineering principles 
in which he had been schooled under the 
famous builder of locomotives, Patrick Stir¬ 
ling. In his exasperation, he designed a car 
for himself, and built three from the work¬ 
ing drawings. One he kept, one was given to 
the chairman of Royce, Ltd., makers of 
electric cranes, and the third was lent to 
the Hon. C. S. Rolls, famous amateur sports¬ 
man, racing driver, and balloonist. Mr. Rolls 
was so enchanted with his new car that he 
offered to help Mr. Royce finance a company 
to build fine motor cars and to assume re¬ 


sponsibility for the sale of the total output. 
So the Rolls-Royce Company was formed 
and the world-wide reputation of its product 
is evidence of the reward of devotion to high 
ideals. Mr. Rolls later became interested in 
aviation and was killed in a plane craah in 
1910. 

The evolution of the Rolls-Royce aero 
engine is an epic in itself, and is marked 
with notable achievement. The first flight 
across the Atlantic, from Newfoundland to 
Ireland in 1919, was made in a Vickers 
Vimy biplane equipped with Rolls-Royce 
engines. In 1929, the Rolls-Royce Super- 
marine S-6 seaplane won the Schneider Tro¬ 
phy contest and now holds, unchallenged, the 
world’s speed record at 357.4 miles an hour. 



CONCENTRATED “POISON” 
FOR AIRCRAFT 


T^OUR .J&caliber machine guns together with Here- 
A otoopic height finder and Vickers data computer are 
mounted on the rotating platform of this mount which 
is described on page 84. At the top is shown the busi¬ 
ness end, or front, of the guns, and below is shown the 
back. The chassis is a specially designed Diamond T 
with 12 sendee tires and two spares on idler shafts 



A battery of three-inch anti-aircraft gun* in action at Aberdeen 


PREPAREDNESS FOR PEACE 


ByF.D. McHUGH 

S PEAKING of war, in a meant inter- perhaps above all other branches of the ating at all times with the government, 

riew, General Pershing said: “With service, has taken full cognizance of and its objective is an active member- 

jll my soul I hate itl" bat added this fact; and some of its more ini- ship of American citizens on whom the 

that well-meaning people think that we portant applications of science to its duty of design and production of muni- 

can abolish war by disarming. “We do problems were shuwn in u spectacular tions will fall in time of war, who will 

not believe in war,” be said, “but there demonstration at Aberdeen Proving have un accurate and authentic knowl- 

are others who do. . . . Unfortunately Ground, Maryland, last October. Con- edge of the complex requirements of 

wars do come, and sometimes when we ducted by that branch of the service, ordnance. 

are thinking least of thapi. . . . And so with infantry and Army and Navy avia- Each year in October many members 
we must maintain an affective instru- tors participating, the demonstration of this organization journey to the Ab- 

ment of national defense. We must*be marked the 12th annual meeting of the erdeen Proving Ground in Maryland 

ready should any natioa^hoose to force Army Ordnance Association. in order to get a composite picture of 

a war upon ua.” developments that have been made, and 

One does not have to hold militaris- r I"'HE Army Ordnance Association is to learn what new problems are being 

tic ideas to agree with this thesis. De- X a nation-wide organization of execu- worked out and what others must be 

spite the Kellogg Part and the strenu- tives and engineers of American indus- torkled. 

ous endeavors of far-sighted statesmen try who are pledged to industrial pre- The last meeting was particularly in¬ 
to achieve a lasting peace, competent paredness for war as our nation’s teresting and instructive since members 

observers tell us that, the world right strongest guarantee of peace. It is the and their guests had the privilege of 

now is rank with intrigue, international antithesis of militarism, its sole aim seeing demonstrated for the first time 

jealousies and hate, and that the slight- being to assist in keeping American in- publicly several developments that 

est spark might possibly start a world dustry in readiness to produce the mu- mark a distinct advance over past prac- 

conflagration more -disastrous than the nitions that would be required by the tice. In describing some of these, we 

‘WorldWar. No nation expects war, but fighting forces in case of a major war shall abstract, by permission, much 

students of world affairs since the emergency. This it endeavors to do by technical material from a recent article 

War. are, we believe, convinced that keeping alive an interest in and a know]- by Lieutenant-Colonel E. M. Shinkle, 

our grantu^ iaaurance against fu- edge of the design, maintenance, and Commanding Officer of the Proving 

tun wam BMjlkJtreparedness; and by supply of munitions. This problem is Ground. His article was published in 

that term mmmf not mean preponder- one of vital concern because of the facts Army Ordnance, the official magaiine 

ant stnni^dl^flf rather quality and ef- that we have no peace-time industry lor of the Army Ordnance Association. And, 

fe ctl v eneaa ftWl things of a military the manufacture of ordnance, that we since the demonstration at Aberdeen la 

nature, ^QaiB—not quantity” may, have only six manufacturing arsenals, less important, per se, than the story 

in fart, bertgl d the keynote of the and that, in the event of an armed con- of developments, it will be discussed 

port-war woiKf our military forces, flict, time would not permit careful toward the end of this article. 

They her* aMMthan ever before placed study or long preparation for the pro- In the province of exterior ballistics, 
their fc&fc npcience rather than in duction of munitions. the actual resistance functions of pro- 

strengdj^ mx^gience is a vital factor The Army Ordnance Association be- jectiles have been determined with what 

ih Jjjyfcr lieves that the solution of this problem is believed to be a high degree of ac- 

Ordnance Department, lies In an active organization cooper- curacy. If the greatest accuracy is to 
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been oovereAnore or lee* lolly In pest 
issues of SCiurnnc American, we Audi 
limit ourselves hen to the description 
of e recent twit made to determine the 
suitability of a tank as a moving gun- 
platform. The relative stability of the 
tank was first shown by running various 
tanks over a course at different speeds, 
the gunner successfully making a num¬ 
ber of hits on the target in this test 
A more successful method was to mount 
a high-speed motion picture camera on 
a tank chassis as a gun and take with 
it moving pictures of a grid system 
painted an the side of a building while 
the tank was in motion. Measurement 
and analysis of these pictures give 
much information of importance as to 
the suitability of the platform a* a gun 
mount. 

The program at Aberdeen last fall 
began with a demonstration of small 


be obtained in making up firing tables 
showing the effect of ubnormal condi¬ 
tions on the range—variations in wind, 
muzzle velocity, and air density—it is 
essential that these tables he based upon 
the knowledge of the particular projec¬ 
tile in question. The projectiles for 
which the resistance functions have 
been determined are a 75-millimeter 
shell with a moderately long point and 
a boat tail, the threc-inch common steel 
anti-aircraft shell which has a blunt 
point and a fiat base, the three-inch 
common steel shell which has a long 
point and a flat base, and the 4.7-inch, 
model El shell which has a long point 
and a boat-tailed base. 

In studying the exterior bullistics of 
small arms bullets, photo-electric cells 
and spark photography are being put 
to use. The photo-electric cells are used 
in measuring the velocities and retarda¬ 
tions of bullets, and the spark photog¬ 
raphy to obtain a picture of the bullet 
which will enable the yaw of the bullet 
to be determined. 


The photo-electric cell, together with 
a powerful amplifier, has been made to 
serve as an instrument 
for obtaining an auto- 
malic record of the time 
of flight of anti-aircraft m ** m * *“** 
projectiles. The ampli¬ 
fier in this apparatus is so arranged 
that it causes a spark to perforate a 
piece of paper which is carried on the 
drum of a chronograph. When the gun 
is fixed, the light of the muzzle flash 
causes the first spark to jump, and the 
burst of the projectile at a remote point 
of the trajectory causes the second 
spark. The photo-electric cell has also 
been applied to the measurement of 
velocity of projectiles. The apparatus for 
this purpose is so constructed that when 
the projectile passes overhead, a reduc¬ 
tion in tbs light impinging on the cell is 
recorded by meana of an amplifier on 
an oscillograph or other instrument. 


Science has also been applied to the 
problem of obtaining a record of the 
impact of inert bombs on the ground, 
and also to record the delay of bomb 
fuses. For this purpose a very sensitive 
apparatus based upon the vacuum tube 
oscillating circuit has been made. The 
ground shock from the impact of 
bombs, slight as it is, causes a change 
in the separation between two metal 
plates, the capacity between which forms 
part of the capacity of the oscillating 
circuit. When this capacity changes, 
the plate current of the vacuum tube 
changes. This change in the plate cur¬ 
rent is amplified by an audio-frequency 
amplifier which finally causes a record 
to be made by a pen on a chronograph 
drum. This apparatus has been found 
so sensitive that Tecords have been ob¬ 
tained with it of the impact of 17-pound 
lximbs on rather soft ground at a dis¬ 
tance of 1200 feet from the apparatus. 

Since the World War a wide variety 
of automotive equipment including 
tractors, tanks, self-propelled gun 
mounts, and trucks suitable for prime 
movers for guns, have been tested at 
the Proving Ground. Since these have 


arms. Caliber-AO Browning machine 
guns fired tracer bullet*; caliber-,50 
machine guns and three-pounder guns 
were fired from tanks; and semi-auto¬ 
matic shoulder rifles were exhibited in 
action. 

T HE most marked development in 
small arms since the World War is 
in the high state of efficiency to which 
semi-automatic shoulder rifles have 
been brought experimentally. Until re¬ 
cently it was believed impracticable to 
design such a rifle firing a caliber-.30 
bullet at service velocity within a weight 
approximating that of the Springfield 
Model 1903 rifle. Accordingly, exten¬ 
sive experiment* were undertaken to 
determine the effect at various ranges 
of a bullet of amaller caliber—namely, 
.276 inch. At the direction of the War 
Department, tost* were conducted on 
semi-automatic rifles of this caliber in 
1929, seven such rifles being submitted 
and five of these being tested. Of those 
tested, three were American—two hav¬ 
ing been designed and manufactured at 
the Springfield Armory—and two were 
of foreign manufacture. 

Tests have shown that a partially 
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The 75-millimeter infantry' mortar i* the Iate*t 
development of a weapon of this special type 


trained rifleman can obtain twice as 
many hits per minute with a satisfac¬ 
tory semi-automatic rifle as with a sep¬ 
arate loading rifle of the bolt type. 
Colonel Shinkle says that it seems not 
too optimistic to say that in case of ne¬ 
cessity, production can be started at 
once on a satisfactory type of semi-auto¬ 
matic shoulder rifle; and, further, that 
at least four such exist in experimental 
form at this time. 

Following the demonstration of small 
arms materiel a 75-millimeter gun was 
fired, first with black powder which 
flashed brightly and gave off a quantity 
of heavy smoke, then with smokeless 
powder, and finally with a smokeless 
and flaahlesa powder, this exhibition 
demonstrating the progress that has 
been made in the development of pro¬ 
pellant powders. 

] ‘N developing flashlcss non-hygroscop- 
. ic powder—FNH powder, the last 
named in the paragraph above—it was 
found that ignition methods used with 
other powders were lees satisfactory 
with this new type. The size of the 
primer necessary for proper ignition— 
according to chamber and bore of the 
gun—has required much study. Much 
firing has been done on a carefully ar¬ 
ranged experimental program to deter¬ 
mine fundamental data on the condi¬ 
tions essential to the ignition of FNH 
powders to secure uniform interior bal¬ 
listics and flashlessness without an ob¬ 
jectionable amount of smoke. The 
smoke is objectionable for day firing 
and the flash is objectionable at night. 
This problem is still being studied and 
it is thought that the ultimate solution 
may be the use of a larger primer to 
give complete ignition and no excessive 
smoke, with the provision that a small 
amount of flash reducer be added to 
secure flashlessness at night. At the 
present time a complete solution of this 
problem for the three-inch anti-aircraft 
gun is being sought. 

After the demonstration of powders, 


the trajectory of the 75- 
millimeter gun was shown 
by firing rapidly a number 
of shrapnel shells with their 
fuses set in such a manner 
that the bursts of the shrap¬ 
nel were approximately 
simultaneous despite the 
fact that they were fired 
one after the other from the 
same gun. 

Mobile artillery materiel 
were next shown in action. 

These included the infantry 
mortar Ml, the pack how¬ 
itzer Ml, and the Ml gun, 
all of 75-milliraeter cali- 
l>er; and the 75-millimeter 
gun on truck mount T3 
which was described in otir 
October, 1930, issue. 

The 75-millimeter infan¬ 
try mortar mentioned above 
is the latest development 
in this type of weapon. It 
is a smooth Imre gun. firing 
a vaned projectile weighing 
ultout 10% pounds to a 
range of 2000 yards. The 
mounting allows a traverse 
of 13 degrees without moving the trail, 
and an elevution of 80 degrees. In fir¬ 
ing position it weighs 362 pounds and 
with accessories, 422 pounds; ami is 
so built that it can be broken down into 
five one-man loads for transportation. 
In demonstrating it, the difficulties con¬ 
fronting the experts who are develop¬ 
ing ammunition for it were indicated 
when a poorly designed and a well de¬ 
signed projectile were fired from it. 
Since the speed of this projectile is 
slow, its flight could be followed by the 
eye to the peak of its trajectory. The 
poorly designed projectile was wen to 
tumble over and over like a stick of 
wood when thrown, while the properly 
designed projectile went ahead on n 
straight, nose-forward course. 

Ammunition for this mortar hos not 
been standardized, but will probably be 


a shell equipped with cast aluminum or 
steel fins. Ignition is obtained with a 
shotgun shell and it has a short brass 
cartridge case which will probably be 
fastened to the fins by crimping. It has 
greater accuracy and range than the 
Stokes mortar used in the World War, 
hut its fire is slower due to the breech 
loading. 

A 105-mi Dimeter howitzer was next 
fired, followed by a 75-millimeter gun 
which was developed for division artil¬ 
lery, and a 155-millimeter howitzer for 
use in the corps artillery. The last- 
numed piece was designed to fire a 95- 
pound projectile to a range of 16,390 
yards, but recent tests have indicated 
that a range of over 18,000 yards can 
be sufely obtained. Actual practice 
therefore improves upon the designers’ 
calculations. 



A FTER further artillery demonstra- 
■ tions, mimic wurfure of a most 
spectacular nature took place. Tins was 
the special “show” of the mechanized 
forces. First, there was heard overhead 
tile drone of observation planes which 
observed “enemy” positions in a distant 
field before us, and then made their re¬ 
port. Fast armored cars advanced to 
obtain further, more detailed informa¬ 
tion. Then the long range artillery— 
the 4.7-inch gun, and eight-inch 
howitzer on self-propelled mounts; 
anti-aircraft elements represented by 
four-gun and two-gun, caliber-.50 ma¬ 
chine gun mounts; light artillery; and 
chemical mortars, moved, or were 
moved, rapidly into position to prepare 
for and to support the infantry attack. 
After a terrific fire by all these units a 




fast medium lank—the Christie tank 
which has been described in Scientific 
American —followed successively by 
medium tank T2, light tanks, and a 
Mark VIII tank, rushed the principal 
“enemy” positions to crush machine 
gun nests and pill boxes. Firing the 
.50- and .30-culiber machine guns, 37- 
millimeter guns, and three-pounders, 
they rapidly crossed the rough terrain, 
scoring many bits, being supported 
from the reur by artillery. 

The tanks having effectively elimi¬ 
nated the strongest concentrated posi¬ 
tions, fast cross-country cars and cargo 
carriers brought up platoons of infantry 
to strategic points where they were un¬ 
loaded to “mop up" with automatic 
rifles and to emplace machine guns. The 
divisional infantry then deployed and 
moved forward to hold tho positions. 

T HIS spectacular demonstration is 
significant in that it allowed striking¬ 
ly the perfect co-ordination between air, 
artillery, mechanized, and infantry 
forces that might be expected in an ac¬ 
tual battle. It showed further the amount 
of study that has been involved in cor¬ 
recting one serious fault common dur¬ 
ing the World War; that is, lack of 
co-operation between various units. 

While on the subject of the mechan¬ 
ised forces it is appropriate that one 
other recent development be described. 
This is the T1 multiple machine gun 
mount. It consists of a truck chassis 
carrying a pedestal-mounted platform 
with a 360-degree traverse, which 
mounts four .50-caliber machine guns 
together with fire control instruments. 
A four-wheel driving bogie In the rear 
has great flexibility, while on each of 
the front, or steering wheels, there are 
two tires of different diameters. The 
outer tires are smaller by two inches than 
the inner ones so that only one tire of 
each front wheel bears on hard ground, 
• and both tires of each wheel make con¬ 
tact when on soft ground, increasing the 
effective the area. An added, unique 


feature is that the two spare wheels with 
tires are mounted on each Bide of the 
chassis "amidships” on freely turning 
idleT shafts so dial they bear on ob¬ 
structions over which the truck may be 
traveling and prevent the chassis from 
striking such obstructions. 

On the firing platform with the four 
machine guns is a three-meter stereo¬ 
scopic height-finder and a Vickers data 
computer. The height-finder aims the 
guns; and predictions of the future posi¬ 
tions of the moving aircraft target are 
made automatically and directly to the 
guns by the data computer. 

A S the program continued, airplanes 
- made their appearance and gave a 
splendid account of themselves, flying 
in formation, stunting, “dog fighting,” 
firing machine guns at land targets, and 
bombing. 

After a single round fired from a 
16-inch gun on a barbette carriage and 
a round fired from a 14-inch gun on a 
railway mount, the demonstration was 
continued on the anti-aircraft range. 
The 69th Coast Artillery (A.A.) fired 
anti-aircraft guns of the following 
types: .30-caliber and .50-caliber mul¬ 
tiple-mount machine guns; 37-milli¬ 
meter guns, 105-millimeter guns, and 
three-inch guns. 

Both the three-inch and the 105-milli¬ 
meter anti-aircraft guns are equipped 
with removable linings which have been 
mentioned previously in Scientific 
American, representing a marked ad¬ 
vance in gun construction. When the 
lining of the gun has been scored by a 
great number of shots so that its ac¬ 
curacy is impaired, these reliners are 
inserted on the spot, thus obviating the 
necessity of returning the gun to an 
arsenal for refining. 

The fire of both types of these guns 
is controlled from On anti-aircraft direc¬ 
tor, a complex instrument which, with 
a height-finder, determines the in¬ 
stantaneous positions of the target, pre¬ 
dicts the location of the target at the 


tmxmt -im 

end of th aflffp e qfftlgbtafthe projec¬ 
tile, compass the firing data necessary 
to hit tfcacafeeatkm, oonecta the data 
for any-Mtirtomal ballistic conditions, 
and trannftks the corrected firing data 
to the fpMs. All of these operations go 
on continuously so that the guns are 
correctly laid at all times by matching 
the painter* of the electrical data re- 


HPHESE guns were fired at a sleeve 
x target towed several hundred yards 
behind fim airplane flying at a high 
altitude. The location of each burst 
with reference to the target was ac¬ 
curately determined by motion pictures 
taken iff two cameras. It was later com- 
puiedtthat, during the firing, an average 
of arte bit was made every 10 seconds. 
As.-a dramatic conclusion to this event, 
the towing cable was hit as the airplane 
mode its lost flight before the guns, and 
ifie target fell to the ground. 

■ The demonstration was brought to a 
cipse fay further anti-aircraft firing after 
dakk. It waa then necessary for search¬ 
lights to illuminate the targets. The 
direction of the target was accurately 
determined by sound locaters. The pre¬ 
dicted position of the target was con¬ 
tinuously computed and transmitted to 
the searchlights electrically, so that they 
were correctly pointed by matching the 
pointers of the instruments. When the 
lights vfwe switched on, the target was 
found in f or near the beam from one of 
the several lights. All the beams were 
then kept eu the target by observers who 
could traip the searchlights from sta¬ 
tions somewhat removed from the light 
positions. Application of this control 
apparatus to ^searchlights is a recent 
development >» 

The night fijang was very spectacular, 
for in addition to the croes beams of sev¬ 
eral searchlight* piercing the sky, 
streams of tracer bullets mounted sky¬ 
ward from the, ,50-caliber machine guns 
and the 37-millimeter guns. From a posi¬ 
tion to the regr of the firing line it 
seemed that many hits must have been 
made not only by these gun* but also 
by the three-inch guns, the projectiles 
from which seemed to burst all around 
the target. 

Major-General Skaauel Hof, Chief of 
Ordnance, made a statement in Us re¬ 
cent annual report to the effect that our 
tanks “equal, if th« dp not surpass, 
those of any other mfiMi.” Guests at 
the Aberdeen demonfijUion feel 1 
this statement could broadened 
include many other unKsfdU^ meehan- 
lxed force and a wide rffKrof mtmkknM 
as well. A review of ■SttievelopmesU 
should convince anyoH|thR|, in the 
application of ( ii iMiWfefcifplia nj 
the solution o. __i ■■NM|tie» the 
Ordnance Department l^ymMepraise- 
worthy, tremendous protests In the in¬ 
terest* of peace. i ,/‘ 1 . 
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OUR POINT OF VIEW 


A Bright Future? 

W HAT of the automobile industry 
lor 1931? This question, so vital 
to the oountry at large because the busi¬ 
ness of making automobiles is our larg¬ 
est industry and therefore has a direct 
bearing on our future prosperity, has 
been,'and still is, on the lips of millions. 

We cannot answer it. Our talks with 
automobile manufacturers, however, 
lead us to believe that the industry is 
entering upon a fairly prosperous year. 
Replacements alone, as has been so 
often remarked lately, should account 
for a very large percentage of the 3,- 
750,000 cars one manufacturer told us 
the other day would be produced this 
year. With just a little encouragement 
in the way of increased business acti¬ 
vity, the-man who has kept his old car 
an extra year already, will quickly re¬ 
place it with a new one. And the same 
sort of encouragement will tear loose 
from many people the money they have 
unwisely hoarded. 

If the gods help those who help them¬ 
selves, the industry should profit this 
year; for it has certainly helped itself 
—witness the improvements and devel¬ 
opments reviewed elsewhere in this is¬ 
sue. As a result of the industry’s desire 
to make a better car, the pre-war dollar 
which is worth only 66 cents in the pur¬ 
chase of certain commodities, is worth 
$1.40 in the car market. Besides this, 
we are told by an automobile manufac¬ 
turer, the slack business period has 
enabled manufacturers to reorganize 
their plants for more economical pro¬ 
duction. It seems reasonable to believe 
that the greater economy will rapidly 
be reflected in still better cars for the 
same money or lower prices for present 
productions. Indeed, a number of manu¬ 
facturers have already announced re¬ 
ductions in prices. 

No, we do not know what will happen 
to the automobile industry in 1931; but 
If people show a reasonable amount of 
common sense in spending—not hoard¬ 
ing—their money, we venture the pre¬ 
diction that it will enjoy a banner year. 

On the whole, the outlook is quite 
hopeful. 


Highway Safety 

/'\NR cannot read the newspapers nor 
vAriclk en the highways in any sec- 
tkfl >f the United States without being 
appalled « the rapidly increasing num¬ 
ber of automobile accidents, particularly 


those with fatal results. Just where to 
place the blame for this condition is 
difficult to determine, because of the 
many factors involved. There is, how¬ 
ever, one phase of the situation that we 


BUSY PLANTS 

will keep our plant! in 

** operation until spring no 
matter how bad condition! may 
be,” said M. E. Coyle, vice pres¬ 
ident and general auditor of the 
Chevrolet Motor Company, in 
announcing that hi! company 
would guarantee job# for at 
Iran 30,000 men. "Our plan to 
improve conditions,” he contin¬ 
ued, "is an eight-hour day and a 
four-day week. If our employ¬ 
ment reaches 40,000 we will in¬ 
crease the working hours to 30 
a week.” To carry out this plan, 
the company will underwrite the 
sale of their cars, according to 
Mr. Coyle. 

We have heard of many plana 
to remedy the unemployment 
situation and aid business recov¬ 
ery, but previously none so de¬ 
serving of unstinted praise as 
this. To our knowledge it is the 
finest, must humanitarian move 
that has bean taken since the 
beginning of the depression. It 
will mean work not only for 30,- 
000 or 40,000 in the Chevrolet 
plants, but alto for as many 
more who must produce ma¬ 
terial! which will go into the 
can, and for thousands of oth¬ 
ers indirectly. 

What difference does it make 
if, ultimately, the increased buy¬ 
ing power of these worken re¬ 
mits in the tala of more of the 
company’s cars? The thing that 
counts it that, right now, thou¬ 
sands of families are given the 
means of clothing and feeding 
themselves, and, furthermore, 
business recovery will be stimu¬ 
lated in a big way. 


desire to bring to the attention of motor 
car drivers, highway engineers, state 
legislators, and law enforcement offi¬ 
cers alike. This la the number of head- 
on collisions on “super” highways of 
the east which, in the main, are con¬ 
structed for three lanes of traffic. 

At frequent Intervals neat signs sound 
the warning “Keep to the Right. Center 
Lane for Passing Only.” And in theory. 


the system works. But then that variable 
and unpredictable factor of human 
element enters the picture and the trou¬ 
ble begins. There being, theoretically, 
only one lane for traffic in each direc¬ 
tion, trucks and other slow-moving ve¬ 
hicles hold up the faster cars. Each 
driver who wishes to pass the car ahead 
assumes that be has the right-of-way in 
the center lane, as does also the passing 
driver coming in the opposite direction. 
The wrecker and ambulance remove the 
obstructions to traffic and the stage is 
set for the next accident. 

Consider on the other hand the two- 
and the four-lane highways. On the 
former, the driver knows that he has no 
right-of-way over oncoming traffic when 
he desires to pass, and therefore he ex¬ 
ercises a certain amount of caution be¬ 
fore he slips out of line. On the four-lane 
road, slow moving traffic keeps to the 
right-hand lane and faster vehicles 
travel down a clear stretch at reasonable 
speed. Here the desire to pass the driver 
ahead is greatly lessened by the fact 
that he also is traveling at a fair rate 
of speed. If he is not, at a horn signal 
he will usually move over to the right- 
hand lune. 

Of course many three-lane roads have 
been constructed and it is absurd from 
a financial standpoint to expect that 
they will be rebuilt. However, before 
more of them are planned the matter 
should be given far more careful study. 
And in the meantime, more attention 
should be paid to the patrolling of the 
three-lane highways. It is quite possible 
that on these toads in stretches of open 
country a minimum speed limit, en¬ 
forced, will do much to overcome the 
tendency for drivers to desire to travel 
faster than the man ahead, and thus 
automatically in many cases eliminate 
the cause of accidents. 


International Affairs 


Our New Naval 


The President has 
submitted to the 
Congress the con¬ 
struction program for the Navy during 
the coming fiscal year, embracing a 
total of ltt vessels to be laid down be¬ 
tween July 1, 1931 and July 1, 1932. 
These vessels arc divided into the fol¬ 
lowing classes: 

1 airplane carrier, 13,800 tons, to 
carry 114 planes. 

1 flying-deck cruiser, 10.000 tons, 
six-inch guns, to carry 36 planes. 

(Please turn to page 135) 




AUTOMOBILES FOR 1931 IN rJ^EW 


B ECAUSE the automobile industry of the new cars have longer hoods, this 
gives employment to one out of effect being achieved by making the 
every ten persons in this country, front compartment resemble an airplane 

directly or indirectly, and because it cockpit. More elaborate bracing and 

is the largest industry in the country, the increased use of sound-deadening 

attention will be more closely focused material represent the efforts of those 

on it during the coming months of re- progressive manufacturers who build 



The de luxe phaeton, a relatively new Ford model, is distinguished by its low, 
rakish *' i single door on each side, and genuine leather upholstery 

cuperation from depression than ever 
before. Many important things have 
taken place in the industry and it is felt 
that they will influence American life 
greatly. There have been price cuts, 
radical changes in body designs, and 
introduction of mechanical improve¬ 
ments and innovations to satisfy the 
increasing demand for both swank and 
transportation. 

G REAT progress made in steel and 
aluminum fabrication during re¬ 
cent years is responsible for the better 
bodies that will be seen on 1931 cars. 

There will be less drumming, fewer Packard individual custom eight sp 
squeaks and extraneous noises. New cause it show. on. of the new bod... 

methods of attachment and suspension _____ 

of bodies, lowering of the center of 'Ijg.'T'- ’■' 

gravity by an increasing use of i 
drop-frame construction and the 
joining of constituent sections 
into rigid bodies have made 
thla possible. Steel all-welded 
bodies have been introduced 
for the first time by Chrysler I 
and it is reported on reliable 
authority that Durant will 
adopt the frameless all-metal 
body construction pioneered suc¬ 
cessfully in Europe by Viscaya. 

At g rule, car bodies are lower 
thla year but so far not one 
has been able to compete with Instrument board of the naw Packard, evidence of the 

the Cord in this respect. Many attention that has bean given to details of this ear 



front-drive paUot&Jt is denied 
that this new Tnstlres will be 
a 12-cylindcA oP t .drive but, 
instead, will Be ,« strikingly 
different muftfcej i liader rear 
drive. 

Again this la a 

strong trend towai'!Jnt|gbte to re¬ 
place six-cylinder cn. Buick, 
in fact, has entirel^ipidaied 
the six-cylinder eukm .favor 
of the eight. Mo^a^pmAttc- 
ing a sixteen-cylinder .w-fec 4* 
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first time and Cadillac a twelve to sup¬ 
plement its line of sixteen* announced 
in January 1930, and its eights. It is said 
that still another sixteen is to be an¬ 
nounced about the time of the New 
York Automobile Show by a manufac¬ 
turer who has hitherto never touched 
the high-priced car field. 

At this writing no details 
are available. 

With increased num¬ 
bers of cyjinders has 
come^Jkerebed horse¬ 
power,' both rated and 
developed. Also greate 
piston displacement i 
noticeable in some of the 
new models and greater 
horsepower is developed 
by improved, engines in 
many cars. Piston dis¬ 
placements of the larger 
Packard and of the 
Chrysler Imperial closely 
approach 400 cubic 
inches, with 384.8 cubic inches each. In 
line with the increases in horsepower 
and displacement many cars have 
lengthened wheelbases. The Cadillac 
V-16 leads in this respect with a wheel¬ 
base of 148 inches while the Packard 
eight Is a close second with 145% inches. 

Transmissions have been greatly im¬ 


proved this year. The synchro-mesh 
transmission, first introduced on the 
Cadillac and LaSalle lines, is now to 
he found on the Buick line with the ex¬ 
ception of the 8-50 and on a number of 
others that will be discussed later. In 
this transmission, designed to correct 


the clashing of gears and thus add to 
pleasurable driving, there is a clutch 
which operates as a synchronizer of 
any two sets of gears that are to be en¬ 
meshed. Another radical change in 
transmissions is the free-wheeling fea¬ 
ture introduced in 1930 for the first 
time on an American car by Stude¬ 




nt left: Front compartment of the 
new Auburn 8-98 brougham show¬ 
ing aviation type instruments. At 
right: Head-on view of the same 
car showing the distinctive design 


buker. This free-wheeling transmission 
bus been udded to the 1931 l.incolns and 
Pierce-Arrows. 

Dual and down-draft carbureters are 
on the increase and several cars have 
developed special intake manifolds and 
fuel systems. 

Traditionally conservative in several 
respects, Lincoln this year has changed 
considerably. First of all, the manufac¬ 
turer took a radical step forward in 




Above: The Stutz silent timing 
chain which not only operates the 
overhead cam-shaft but also turns 
the fan. Left: Right side of engine 



adopting the free-wheeling transmissioa 
This device is a small revolving unit 
mounted on the transmission shaft. It 
consists of two members, one within 
the other. The inner member slides on 
the transmission shaft while the outer 
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la of the eight-cylinder “V” tyjrt, and 
is rated at 120 horsepower compared to 
90 horsepower in the old L inc o l n. It 
has a carbureter of the down-draft, 
double-throat type, a fuel pump, and a 
combination air cleaner and silencer 
which is attached to the carbureter in¬ 
take. 

To the Ford line there have been 
added the new de luxe models, the Vic- 



Tha Studebaker valve spring damptr at left and the carbureter silencer at right. 
In the former, A shows spring action with damper and B without damper 


member connects through the gears with 
the drive Bhaft. Between the two are 
eight rollers, each set in a wedge-shaped 
slot When the speed of the motor equals 
or tends to exceed that of the car the 
torque of the engine wedges these rollers 
between the inner member and the outer 
member, transmitting power to the drive 
shaft through Use over running clutch. 
Upon deceleration, however, or when 
the car speed exceeds the engine speed, 
the connection through the over running 
clutch is broken and the engine slows 
at once to idling speed. Provision is 
made for neutralizing the over-running 
clutch when it is desirable to utilize the 
braking effect of the engine in descend¬ 
ing sharp grades. 

In body design, the Lincoln follows 
somewhat the trend toward lower, 
longer bodies, its wheelbase being 145 
inches, or nine inches longer than the 
previous Lincoln. With the added length 
and the lower body, pointed radiator 
shell, and slanting windshield, the car 
has a fleeter appearance. The lower 
bodies were made possible by hanging 
them on brackets on the outside of the 
frame instead of on top of it, and be- 
e of a one-inch decrease in diam¬ 
eter of tires. 

The re-designed engine of the Lincoln 


toria and the two-door sport phaeton. 
The distinctive Victoria, which is mount¬ 
ed on the standard raodel-A chassis, 
seats four passengers. Mechanically the 
entire line of Fords is fundamentally 
the same as that of 1930. 

P ACKARD’S new cars are presented 
in two groups, the standard and de 
luxe models, in each of which there are 
11 cars. The newcomers retain the char¬ 
acteristic Packard appearance, but de¬ 
spite improvements that have been 
made, the de luxe models are priced at 
approximately 1000 dollars less than the 
former de luxe cars. Announcement of 
the new cars also discloses the fact that 
Packard has expanded body building 
within its own factories to include a 
plant for manufacturing custom bodies 
formerly supplied by custom body build¬ 
ers. This marks an entirely new depar¬ 
ture in the industry. 

The Packard engine has been given 
more power principally by means of a 
new system of intake and exhaust mani¬ 
folding. A new type of vibration damper 
lends farther smoothness to the engine. 
Gasoline is conveyed to the carbureter 
by a mechanically driven fuel pump 
equipped with a strainer and sediment 
bowL The four-speed transmission 


materially hro j fi j i i iii W ahamber 
that has boe#«&fe4 »the Hne 

to the rear .$&a^#fta^Amonf the 
many othetf MpStaftt meobanical re¬ 
finements of the new Packard it an im¬ 
proved chassis lubricating system. The 
system which wao^fufaDted some time 
ago to oil all moving ilaaill joints by 
pulling a handle under^j^g, instrument 
board now operates 1 
through vtd^an from ths 

Low center"'of nyvity 
tendant safety, comliH/epd 
is an outstanding ctlam * 
new Stum cai»TVMyo1 
the continued dad of ^ 
rear axle in conjunction 
drop frame. An exce] 
without aecrifk 
head roontlMl. 

In its efforts to 1 
cars, Stutt Isatado 
boards which I ' 



side bumpers. T§jt first to use aagfPy, 
non-shatterable glass, Stttta this year is 
using laminated glass of “plate* quality. 
Numerous general body i 
have been introduced. Bodies ate More 
strongly braced; body framingbfebeen 
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given more attention; and a greater 
quantity of anti-squeak material has 
been used. 

A brake booster is standard on all 
Stuta models, so that the hydraulic 
brakes are operated by only a slight 
touch. The four-speed transmission has 
been retained In a redesigned form for 
greater ease of operation. Among other 
improvements are dual ignition, in 
which two spark plugs in each cylinder 
fire simultaneously, and dual carbure- 
tlon and manifolding. 

The Gardner Motor Company, 

Inc. has just announced an ira- 
line of straight eights 
as model “148” which com¬ 
prises five body styles. Style is 
the keynote in these new offerings 
but from a mechanical standpoint 
they are basically the same as the 
company’s 1930 line. Several 
mechanical changes, however, ma¬ 
terially increase riding and driv¬ 
ing comfort. These include rubber 
motor mounting, noiseless rub¬ 
ber-mounted spring shackles, and 
the four-speed transmission. 

Duesenberg was represented by 
12 cars at the salons and while 
several of the designs were of a 
">*™-e conservative type following 



Duplex down-draft carbureter with 
air cleaner and crankcase ventilat¬ 
ing intake tubas on tha Mann on 16 


the general lines of c om coach work, 
the majority of them were individual 
and unique. 

The Cord front-drive which in the 
space of little over year lias achieved 
notable success foi this revolutionary 
type, was shown in three custom models 
at the salon. Mechanically the Cord is 
practically the same as when described 
in our January, 1930, issue. 

Comfort, spacious interiors, increased 
power, and quietness are characteristics 


Distinctive front view of the Oakland eight 

of the totally new line of cars by Au¬ 
burn. In general, the bodies introduce a 
new motif in automobile design, and in 
their construction, scores of innovations 
have been introduced to add to the 
beauty, strength, and rigidity, and 
to decrease weight. Cars of the 
new line have a wheelbase of 127 
inches and are lower because of 
the underalung front springs, dou¬ 
ble-drop frame construction, and 
the decreased wheel diameter. The 
rear-axle tread has been increased 
to 61 inches compared to the 
average car’s 58. 

The Lycoming engine in the 
Auburn has been given increased 
power. The cylinder block has 
been redesigned to provide more 
water space around the valves for 
better cooling. A new single plane, 



Combustion chamber and twin-igni¬ 
tion system of the new Nash models 


tube type, Schebler carbureter is used, 
and a suction control economizer ha* 
been introduced to make possible more 
rapid acceleration in the low-speed 
range. Other improvements have been 
made to insure easier starting, especially 
in cold weather, and to minimize the 

_ -!<!!:.- „f flooding t 1- ’ — 1 -*“ 

i of the silent- 
zed-gear type with 
itrol dev' 

>nly thre 

pared to 15 to 25 pans lor most otners. 
Brake* are steel-draulic, self-energizing, 
and require light pedal effort. One other 
innovation stands out from the scores 
on the “8-98” Auburn. This is the Bijur 
chassis lubricating system which oper¬ 



Tha Willy* Float-O oil davica 







*4 


Ree makes its dftmt for 1931 la improved draw 


ates automatically through the vacuum 
in the intake manifold. This operates at 
regular intervals and reaches 12 points 
on the spring shackles, two on the front 
king pins, and one on the clutch throw- 
out bearing. 

No very great changes have been 
made in the Plymouth but in line with 
the general trend, hrake horsepower of 
the engine has been increased from 45 
to 48. This has been made possible by 
increasing the size of the inlet valves, 
increasing the lift of the camshaft and 
of the intake manifold, and by improv¬ 
ing carbureter calibration. The vane 
type of oil pump has been replaced by 
[Please tarn to page 136) 








REFINING PLUTO’S ORBIT 


By HENRY NORRIS RUSSELL, Ph.D. 


P LUTO continues to figure in the 
astronomical news, and with good 
reason. By the generosity of Dr. 
S. B. Nicholson of the Mount Wilson Ob¬ 
servatory the writer is permitted the 
privilege of telling here of some of 
his results which will be presented at 
the scientific meetings later in the 
present month. Dr. Nicholson, the dis¬ 
coverer of the ninth satellite of Jupiter, 
and Mr. Mayall have been at work upon 
Pluto since its discovery was announced. 
They discovered the faint images of the 
Planet on the plates taken in 1919," 
which have been of so much importance 
in determining its orbit, and computed 
the first accurate orbit from these. 

Now, utilizing the numerous observa¬ 
tions of the spring and autumn of 1930 
and the pre-discovery photographic posi¬ 
tions of 1927, 1921, and 1919. they have 
completed a very accurate calculation 
which should leave but a small margin 
of outstanding uncertainty. These agree 
so closely with the elements derived 
by Bower and Whipple at Berkeley, 
which form the basis of the article 
which appeared in the December num¬ 
ber, that the differences would be prac¬ 
tically imperceptible in the diagrams 
which were there given. Small as the 
differences are, however, they are in¬ 
teresting, for they illustrate still more 
of the rather entertaining complications 
which the calculator has to face. 

T HE planets as well as the sun are 
attracting Pluto. In preliminary 
computations for this or any other 
planet this influence is simply ignored, 
but enough is known about the planet’s 
motion now to justify and indeed to 
demand some better procedure. There 
are, however, several ways of doing this. 
In the first place, since all the planets 
are inside Pluto's orbit, they are at¬ 
tracting it roughly in the same direction 
as the tun and we may take account 
of this roughly by assuming that they 
are all lumped with the sun itself, add¬ 
ing their masses to the sun’s. This is 
what Bower and Whipple did and it 
was altogether the correct procedure 
at that stage of the work when the real 
period and the form of the orbit were 
still considerably uncertain. 

After a good first orbit was available 
the way was open to calculate by well 
known though laborious methods just 
what the attraction of the planets upon 


Pluto was year by year and how much 
it altered the planet's motion. But here 
we must ask a new question. What do 
we mean by the “unaltered” motion? 
Pluto has never moved in an “unaltered” 
orbit and to define one we must get rid 
of the other planets and their action by 
some imaginary process and then cal¬ 
culate how much the planet’s position 
in its real orbit differs from that which 
it would have had under the simpler 
conditions which we have invented. 

The standard way of doing this is to 

r-r“<- 


Figure 1 

suppose that at a given instant all the 
planets were annihilated, leaving Pluto 
and the sun alone in the system but 
with exactly the same mutual distance 
and relative motion. After this imagin¬ 
ary catastrophe Pluto’s orbit would be 



the orbits of tha other planets. 
Reproduced from Leaflet 30 of the 
Astronomical Society of the Pacific 
by Dr. F. C Leonard, this drawing 
was adapted from a diagram made 
by Mr. F. L. Whipple, Since it was 
issued in August, it was based on 
earlier data than the author’s 
diagrams and differs vary slightly 

an exact and unchangeable ellipse and 
ita motion could, be easily computed. 
With this as a standard it is then pot. 
sible to work out just how far the real 

S ilanet will deviate at any other time 
rom the position which it would have 
had under the fictitious but simply cal* 
culable conditions. At the moment of 
our supposititious change the position 


and velocity of the planet are exactly the 
same in the two systems, hence the real 
and artificially simplified orbit run 
close together in the neighborhood hi 
this time—which, by the way, is.flriwF 
the “epoch of osculation” (thereto! 'ft' 
borrowed from the mathematiciEftltrsrho 
have long employed it to describe a dose 
type of contact between two curves!). 

But other simplifigatbS^hf the solar 
system can be imaghptd, fW lftuunple 
one might suppose that U a gi v w A* 
stant the planets were not annihilclgd 
but were combined with the sun into 
a single mass. The best point at which 
to put this mass is obviously at the 
center of gravity of $e *fede. system 
and not the one whsft the iun’i effnier 
happens to be. Taking Ah' sorttving 
planet’s motion about the USW Increased 
attracting mass, we derive another 
idealized orbit known as the “barycen- 
tric” orbit (about the center of gravity) 
instead of the previous heliocentric orbit 
(about the sun as attracting center). 


E ACH of these processes is mathemat¬ 
ically quite legitimajjggjgttiriiM that 
it is clearly explained f’"™’’ 
sis has been adopted. 1 
will never agree, for tfi?^ 
trading mass differs and so does the 
planet’s position and motion at the given 
time. Which one will give the better 
idea of the planet's subsequent motion? 
This depends on where tht,^l*&et U 
in the solar system. Far the eartV*W 
for an asteroid like Eros whose orbit 
lies far inside those of Jupiter and 
Saturn, the heliocentric orbit will evi¬ 
dently be the best, because these planets 
tend on the average, though not always, 
to pull the asteroid away from the sun 
and their influence could be better rap- 
resented by diminishing the sun’s maas 
than by increasing it. But for Pluto the 
reverse Is the case and the baryce ‘ 
orbit is to be preferred. 

The differences between the two I 


far from negligible, the greatest dis¬ 
crepancy being in the period, for which 
Nicholson and Mayall find 249.20 yean 
in the heliocentric orbit and 247.69 in 
the harycentric. These differ by one part 
in 164—a surprisingly large amount 
at first tight The perplexity grows when 
one realizes that by Kepler's laws an 
increase in the attracting maas of 1 
percent will, other things being equal, 
decrease the period by % of 1 percent 
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The combined mass of the planets is 
about l/700th that of the sun and we 
should therefore expect the barycentric 
period to be shorter by 1/1400th part, 
or two months instead of 18. 

B UT the principal difference between 
our two hypotheses is not that we 
have altered the magnitude of the at¬ 
tracting mass but that we have changed 
its motion. At the epoch of osculation 
of the orbit (1930) Jupiter was al¬ 
most in line between Pluto and the sun. 
It was moving in the same direction as 
Pluto (Figure 1) while the min, which 
lies on the opposite side of the center 
of gravity C, must therefore have been 
moving in the opposite direction. The 
motion of Pluto relative to the sun was 
therefore more rapid than its motion 
relative to the center of gravity. Now a 
more rapid motion at a given point in 
the orbit implies a larger orbit—so 
much so that it takes longer than before 
to make the whole circuit. Hence the 
heliocentric period should be the longer. 
We can easily figure out how much. The 
average orbital velocity of Jupiter is 
2.76 times more rapid than Pluto's, the 
sun is 1047 times more massive than 
Jupiter, and so its velocity about the 
center of gravity is proportionately 
slower or 1/380th of Pluto’s. Hence the 
change in our scheme of reference 
speeds up Pluto by one part in 380. 

Now it follows from Kepler’s laws 
that an increase in orbital speed by 1 
percent (in a nearly circular orbit) 
will increase the period by 3 percent. 
Hence we should expect the heliocentric 
period of Pluto to be longer than the 
other by 3/380ths of its amount, or 
1.96 years. This is almost six months 
more than the actual computations give. 

But we have so far taken account 
only of the influence of Jupiter. Saturn 
in 1930 was on the. opposite side of the 
sun and acted in the opposite direction 
and almost to the maximum possible 
amount. Owing to its smaller mass and 
lower orbital velocity its effect is only 
22 percent of Jupiter’s, and in this case 
decreases the heliocentric period by 
0.44 year. The combined effect is an 



increase by 1.55 years or, allowing also 
for the change in the assumed mass, 
1.72 years. The difference given by the 
precise calculations is 1.51 years. It is 
by no means usual to find a case in 
which such elementary calculation gives 
so good an approximation. 

F ROM what has been said it is clear 
that if the true orbit of Pluto about 
the center of gravity of die solar system 
did not change at all. the orbit cal¬ 
culated by considering the sun alone 
would sometimes come out with a period 
more than two years too long and again 
as much too short. 

Even the barycentric orbit is not free 
from variations. The attraction of the 
planets and especially of Neptune, 
which has been fairly near Pluto during 
the last century, will alter it consider¬ 
ably—though by much less than the 
amounts just considered. It is possible 
by much more extensive calculations to 
get rid of these changes also, and to 
find a “mean orbit’’ which gives the true 
mean value of the period, but the time 
for this has not yet arrived. 

Meunwhile we may note that with the 
new period of 247.69 years, which should 
be much nearer the truth than any pre¬ 
vious value, is also much nearer to being 
1 Vi times Neptune’s period of 164.77 
years. After three revolutions of Nep¬ 
tune and two of Pluto the former is only 
one year’s motion ahead instead of four. 
Thu interval between the close approach¬ 
es of the two planets is therefore about 
four times as long as was previously 
estimated and probably exceeds 40,000 
years, while the last such conjunction 
happened more than 10,000 years ago. 

Of wider interest than these calcula¬ 
tions is another result which Nichol¬ 
son and Mayall have reached. They have 
made the first determination of the mass 



Ths diagrams to which tha author 
refers, reprod u ced from our De¬ 
cember number. At the left is 
Lowell’s predicted orbit of the 
planet, with the "first approxima¬ 
tion” orbit of Pluto baaed on earli¬ 
er data. Abort i* Neptune’s orbit 
with that of Pluto, tha dotted part 
properly being below the plane of 
the paper. At right are the rela¬ 
tive petitions of Pluto and Uranus 


of Pluto. From the observations of 
Neptune, proceeding in the usual way, 
they find that definite evidence of the 
influence of Pluto’s attraction is pres¬ 
ent, and that its mass is comparable 
with that of the iarth. There is a con¬ 
tinuous series of observations of Nep¬ 
tune from the discovery in 1847 to 1930, 
and two isolated observations in 1795 
by Lalande who recorded the planet’s 
position while observing the places of 
faint stars and supposed it to be only 
one more of the thousands which he had 
measured. Observing methods were less 
precise in those days and this position 
is less accurate than the others. If it is 
included in the solution the mass of 
Pluto comes out 1.08±0.23 times the 
earth’s. If it is excluded the remaining 
observation give the value 0.72±0.05. 
The remarkable diminution in the prob¬ 
able error for the second result shows 
that the later observations are much 
better represented if the early one is 
disregarded. Whether so drastic a course 
is justified cannot be settled till we have 
a decade or two more of observation or 
until the perturbations of Uranus by 
Pluto have been worked up. In any case 
it is clear that the new planet has a 
considerable mass and is capable of 
producing easily perceptible influences 
on the others by its attraction. 

W ITH this mass it is probable that its 
diameter is not very different from 
the earth’s. If so, its apparent disk should 
lie less than 0".5 in diameter. To detect 
this in so faint an object would tax the 
powers of the greatest telescopes and 
demand the very best conditions of see¬ 
ing which have not yet apparently been 
available. 

The planet’s faintness, too, is no 
longer seriously puzzling. Pluto reflects 
a little more light than Mars would do 
in his place. If his diameter equals the 
earth’s his albedo would be one third 
that of Mars. This is two fifths the 
average value for the moon, or about 
equal to that of the moon’s darkeT area. 

So all contradictions vanish and we 
may welcome Pluto to a fully accredited 
place among the major planets of our 
system .—Mount Wilson Observatory, 
Dec. 2,1930. 



A WATCH-DOG FOR THE CARBURETER 


G UESSING the proper fuel-air mix- 
■ ture for an automobile engine 
may be safe enough as a rule, 
even though it is a wasteful procedure, 
but in an airplane it may be dangerous. 
There is a story told of a well-known 
army pilot who, on a flight from Long 
Island to Washington, D. C-, very nearly 
came to grief because of this practice. 
In order to get the greatest efficiency out 
of both fuel and motor, he was adjust¬ 
ing the mixture by guesswork when, at 
about 4500 feet altitude over Baltimore, 
he thinned his gasoline-air mixture too 
much and the motor sputtered and died. 
Since he was not within gliding distance 
of an airport it was necessary for him 
o prime his engine and perform the 
tremely dangerous stunt of diving to¬ 
ward the crowded city in order to start 
his engine again. 

Dr. Miller Reese Hutchison, inventor 



of the Klaxon horn and former f en 
gineer and personal representative of 
Thomas A. Edison, recently perfected a 
device called the Moto-vita, which elim¬ 
inate* auch potentially dangerous and 
always wasteful guessing in the adjust¬ 
ment of carbureters for gasoline engines. 
With this device attached to an airplane 
engine the pilot will have on a small dial 
before him at all times an accurate analy¬ 
sis of his mixture aa shown by the gases 
pasting out of the engine exhaust. He 
can therefore adjust Ids carbureter aa 
fretptently as changes in altitude and 
atmospheric conditions demand. 

On an automobile the new device 
would show the driver if his mixture is 
too lean to enable hit car to climb a hill 
smoothly, or if it is So rich that the ex- 


AN THE afternoon of De- 
^ ceinber 3, last. Captain 
Frank Hawks arrived in Mam- 
phis, Tennessee, after a fast 
flight from New York in an air¬ 
plane equipped with the Moto- 
rita which a described in the 
accompanying article. Its um, 
according to the flier, enabled 
him to reduce gasoline con¬ 
sumption of hie engine for the 
distance flown by 40 percent. 
The claims made for the device 
are therefore substantiated by 
the incontrovertible proof of 
actual use in a 950-mile flight. 


haust carries an appreciable percentage 
of carbon monoxide. Elimination of that 
deadly poisonous gas which is a rapidly 
increasing menace to public health, is 
indeed one of the must important jobs 
of the Moto-vita. It dues this by contin¬ 
ually keeping watch on the mixture so 
that the automobile driver can make 
necessary adjustments. 


Neither the driver nor the pilot M&a 
to leave his seat, as the adjustment can 
be made while the vehicle or plane fa-In 
motion; and that adjustment will redwe 
carbonisation of cylinders, fouliligef 
spark plugs, and dilution of lubricating 
oil, besides the waste of fuel already 
mentioned, all of which are due to '* 
mixture that is too rich. The fuel-saving 
feature alone is very important because 
of the part it may play in this country’* 
oil conservation program. 

T HE Moto-vita is a small device that 
is quickly attachable to any exist¬ 
ing automobile, bus, truok, airplane, or 
other vehicle using an Internal combus¬ 
tion engine. It is inexpensive, and yet 
its use increases the cruising radius of a 
plane or vehicle to as high as one and 
three quarter times that heretofore at¬ 
tainable with the same amount of fuel. 
Thus an airplane equipped with it may 
safely leave behind one third the quan¬ 
tity of gasoline required at present tad 
replace this weight—six pounds per gal¬ 
lon—with pay load. For each 30 gallons 
of gasoline reduction in 


At the left Dr. Hutchison 
holds the platinum-nickel 
unit and its "cage” of 
woven copper wire. At 
the right its construction 
is shown. Below, the in¬ 
ventor explains to a mem¬ 
ber of our editorial staff 
how the unit indicates ef¬ 
ficiency of combustion 
when the gases from the 
exhaust are drawn over it 



fuel load, an additional 
170-pound man and his 
hand luggage may be 
carried. 

The operation of this 
ingenious Invention is 
based upon Catalysis 
which, for the benefit of 
those whose knowledge 
of it may be hazy, is de¬ 
fined as: a chemical 
change in a compound 
which is caused by the 
presence of an agent 
that remains unchanged. 
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A fine platinum wire, held in an atmos¬ 
phere of inflammable gas, is such an 
agent and is familiar to housewives in 
the form of a gas-stove lighter, and to 
some smokera in the form of a patented 
non-sparking cigar lighter. The former 
consists of a tiny crimped wire stretched 
across a loop at the end of a heavier 
steel wire which serves as a handle. Held 
in the flowing gas from a gas burner, 
this crimped wire quickly heals up, be¬ 
gins to glow, and ignites the gas. In this 
operation, catalysis has taken place; the 
peculiar reaction between the wire and 
the fuel has initialed combustion of the 
latter while the former has undergone 
no change. 

I N developing his new invention, Dr. 

Hutchison worked from the first on 
the idea of measuring the percentage of 
inflammable gases in the exhaust from 
an internal combustion engine. In en¬ 
deavoring to find a way to secure proper 
combustion, he started with the result 
rather than the cause, for he reasoned 
that to improve present-day carli iretion 
methods and equipment 
would be more difficult 
than to perfect a method 
of determining contin¬ 
ually the efficiency of a 
carbureter so that it 
might be instantly ad¬ 
justed for as high an ef¬ 
ficiency as possible. The 
success he has achieved 
with his perfected device 
proves that his reason¬ 
ing was correct. 

When a carbureter is 
adjusted for too "lean” a 
mixture, anyone familiar 
with gasoline engines 
knows that the engine 
will sputter und stop as 
did that of the army 



A cast of the invention in ths labo- 
*«toe*.wi* chsmtfaHy mad* gates 


pilot’s plane previously [ 
mentioned. In such a 
case the combustion of 
the fuel is complete until 
the engine actually 
chokes, and the gas ft 
the exhaust is princi] tal¬ 
ly inert, non-inflammable 
carbon dioxide. On the 
other hand if the mixture 
is too “rich" there 
more fuel than can lie 
consumed in the limited 
oxygen supply, the result 
being that combustion is 
only partially completed 
and quantities of inflam¬ 
mable, poisonous carbon 
monoxide pass out through the exhaust. 

A fine platinum wire in contact with 
the exhaust gases would, therefore, rap- 
dly heat up because of catalytic action, 
f those gases contain carbon monoxide. 
Furthermore, the degi if heating of 
the wire is in propoi to the per¬ 
centage of this inflami e gas. Work¬ 
ing on this basis, it remained for Dr. 


Hutchison to arrange some method of 
measuring the temperature rise of the 
wire. To do this by means of a thermo¬ 
couple might be possible, of course, hut 
would perhaps be too delicate and com¬ 
plicated. 

In elementary electricity, we learned 
that the resistance of most conductors 
to the flow of an electric current in¬ 
creases in a certain proportion us the 
conductor is heated. Dr. Hutchison ap¬ 
plied this simple principle to his appa¬ 
ratus in order to show the temperature 
of his platinum wire at all times. 

Thus the completed device consists 
of two fine platinum wires connected in 
a balanced bridge circuit with two nick¬ 
el wires, as shown in accompanying 
illustrations, and a milliarameter which, 
for the sake of simplicity, is calibrated 
to indicate not current flow but corre¬ 
sponding degrees of efficiency of com¬ 
bustion. Current front the battery of the 
vehicle flows through the platinum and 



Th« plan* in which the Moto-vlr* 
has bean thoroughly tested and, in 
tha oval, the inventor’s pilot son 


nickel wire connection continually and 
at a definite rate. Gases drawn from the 
exhaust pipe flow over the platini 
and influence its resistance, the bridge 
circuit is unbalanced, and the mill!- 
ammeter is affected accordingly. The 
carbon monoxide, however, is not ig¬ 
nited because there is no oxygen present. 

The airplane pilot or the car driver, 
by watching the milliammeter mounted 
conveniently before him, can tell at any 
instant just how his engine is behaving 
so far as efficiency of combustion is con¬ 
cerned. All that remains for the pilot 
to do is to reach forward and operate a 
small handle, knob, or lever, as the case 
may be, to “readjust” his fuel-air mix¬ 
ture. The surface vehicle driver will op¬ 
erate a control from his seat which will 
iause the injection of more air, in case 
a “rich” mixture is indicated, through 
an auxiliary air valve on the intake 
manifold of the engine, this being the 
only extra equipment necessary. 

The inventor’s eldest son, John C 
Hutchison, who is an experienced pilot, 
has made many test flights using the 
Moto-vita in the family Fairchild air¬ 
plane. He watched every drop of gaso¬ 
line used in the plane and obtained 
valuable data by calibrating the results 
with the speed graphs of the engine and 
the plane. 




ENGINEERING ASPECTS OF MICHELSON’S 
VELOCITY-OF-LIGHT EXPERIMENT 

By EDGAR G NICHOLS 

. Dnlfnlnf EnjiuMr, Dapartmtnt of In* tram tot Daalfa. Kount Wilton Obtarvatory, Paaadana 



Tha loos vacuum pipe la about 35 . 
milaa to tha aoutheait of Lot Angela 


P HYSICISTS and astronomers from 
the time of Galileo have been inter¬ 
ested in the determination of the 
velocity of light. Galileo was probably 
the first to attempt this measurement 
but because of lack of equipment he 
was unable to make a close calculation 
and decided that light was instantane¬ 
ous. Foucault was the first to get a 
practical measurement. He used a 
rotating multi-sided mirror in his ex¬ 
periments. The most trustworthy mea¬ 
surement we have today is that obtained 
by Dr. Albert A. Michelson in his 
famous experiment which he made at 
the Mount Wilson Observatory in 
California in 1924. At that time he re¬ 
flected a beam of light from Mount 
Wilson to Mount San Antonio, a dis¬ 
tance of 22 miles, and back. The velocity 
then determined was 186,359 miles per 
second. Dr. Michelson desired to in¬ 
crease the accuracy of this measure¬ 
ment and set up a second series of 
experiments between Mount Wilson and 
Mount San Jacinto, a distance of 88 
miles. This attempt was not a success 
because of atmospheric conditions and 
poor vision. 

D R. MICHELSON then proposed the 
idea of measuring the velocity of 
light in vacuum, a condition which 
would give perfect seeing and direct 
aoettracy to measuring the distance over 
which the light beam would travel. 
(Light travels slightly faster to a 


vacuum than it does in air.) In the 
optical set-up which he plans to use, the 
light from an arc light is reflected from 
a multi-sided mirror which rotates at a 
high rate of speed. The revolutions per 
second of this mirror are determined by 
a calibrated tuning fork. The mirror 
with its arc light is to be placed outside 
the vacuum tube and the light from one 
of the faces is reflected through a win¬ 
dow into the vacuum tube where by a 
series of mirrors it is reflected back and 
forth ten times. The light finally passes 
back through the window of the vacuum 
tube to the rotating mirror. During the 
short interval that it has taken the light 
to travel back and forth, tho faces of 
the rotating mirror have slightly 
changed their positions and the light 
that returns is reflected from the face at 
a slightly different angle than the one 
at which the light came to it from the 
original source. This angle, the distance 
over which the light has traveled, and 
the speed of the routing mirror are the 
three determining factors from which 
the velocity of light may be calculated. 

This optical set-up is particularly 
adaptable to the use of a pipe line for 
a vacuum tube. It was decided that a 
tube three feet in diameter and one mile 
in length should be used which, because 
of the reflecting back and forth, would 
give a toUl distance of 10 miles trav¬ 
eled by the light. In 1928 experiments 
were made at the University of Chicago 
by Mr. Fred Pearson, Dr. Michelson’s 


assistant, to determine the best type and 
size of pipe to use for the vacuum tube. 
A pipe combining minimum weight and 
the strength to resist collapsing pres¬ 
sure was essential. After several teste 
Armco corrugated pipe of No. 14 gage 
was found to be perfectly satisfactory. 
Corrugating a 36-inch pipe of No. 14 
gage metal increases the resistance to 
collapsing pressure 25 times. The fac¬ 
tor of safety for a complete vacuum, or 
an external collapsing pressure of 
2100 pounds per square foot, is 10. 

I N 1929 and 1930 a vacuum tube was 
built by the Mount Wilson Observa¬ 
tory on the Irvine Ranch near Santa 
Ana for Dr. Michelson’s experiment. 
This vacuum tube is slightly over a 
mile long and consists of ninety 60-foot 
lengths and two 40-foot lengths of 36- 
inch diameter corrugated pipe as well as 
four welded steel “tanks,” each six feet 
long, five feet wide, and five feet high, 
for housing the mirrors and their mount¬ 
ings. The total volume of the vacuum 
tube including the mirror tanks is ap¬ 
proximately 40,000 cubic feet and the 
ratio of the enclosing surface to volume 
is rather high. The tubes and tanks have 
a surface area of approximately 53,000 
square feet and when completely 
evacuated they resist an external col¬ 
lapsing pressure of 55,000 tons. The 
area of a sphere necessary to enclose a 
volume of 40,000 cubic feet would have 
a diameter of slightly more than 42 
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feet with an enclosing surface of ap- and has an angle 

proximately 5700 square feet. This gives running around the 

a ratio of surface of tube to surface of lower outside edge. , 

sphere of 9.3 to 1, which gives some idea Tins angle rests upon ""ft*™V wST" \ “T friction tasc 

of the area of tube surface to be made a flat base plate 
air tight. which is reinforced on 

The corrugated pipe was delivered to the under side with 

the site of the experiment, double riveted I-beams. The lower 

and soldered, ready for installation. On edge of the tank is d ti¬ 
the pipe alone there were 23,000 feet of fined on the base plate 

soldering, not including rivet heads, by a 2 by %-inch i 

When the pipe line was finally evacu- bar extending entirely as mao firestone inner n 

ated a very small number of leaks was around the inside of ".^“ua^l^’aeTesTEo ro« microscopic leaks av 

discovered. In constructing the pipe line ,he bottom of the tank. IT Bt ^l^ R ^ NT T r^ *'uchTcSI!?? 

each individual 60-foot length of pipe This bar is welded to ing or wax to protect it from 5 'air deterioration!^ " 
was mounted independently on five the base plate and 

wooden cradles. A space of one inch when the tank is evac- 

waa left between pipe ends to allow for uated it carries the 

expansion. The pipes were sealed to- collapsing load on the lower sides and the main station at the south end of the 

gether and to the tanks with air-tight ends of the tanks. The joint formed by tube over a mile away. The motors may 

joints consisting of iron bands wrapped the base plate, steel bar, and the angle be run in either direction of rotation and 

with canvas, and the whole joint was make an ideal seal. The joint is filled the lights turned on or off. This is ac- 

then enclosed by a band of rubber, made with Hydroseal, a one-eighth-inch lead complished with five wires from the 

from a standard seven-inch balloon tire wire having been placed in the corner main station. A Selsyn motor and gener- 

inner tube the edges of which were 0 f the joint to keep the Hydroseal from ator are used. The observer, by turning 

cemented with special rubber body sucking into the tank. No bolts are nec- a knob on the generator to the desired 

cement to the pipe ends and then essary to fasten the tank to the base position, selects the motor or light which 

wrapped with heavy cord. The entire plate for they are held together by the he wishes to operate. The motor a mile 

joint was then puinted with Glyptal external collapsing pressure created by away at the north end precisely follows 

paint and finally wrapped with an outer the vacuum. A 29-inch vacuum causes a the generator and contacts the desired 

covering of waterproof canvas for pro- pressure of about 50,000 pounds, hold- motor or light. After the motor or light 

tection from air and sun. This method ing the tank and base plate together. has been so selected it is then operated 

of connecting the pipes has proved en- through a relay by a push button at the 

tirely satisfactory as it has given a flexi- "DEACTION heads are necessary on main station. By means of relays the 
ble as well as an air-tight joint which -El the tanks at each end of the pipe lights may be left on as long as desired 

is not expensive to construct. line in order to balance the external hut the motors will only operate as long 

pressure on these tanks. These reaction as the push button is closed. Because of 

A T each end of the pipe line are two heads are of the same area as the 36- temperature changes, constant adjust- 

l of the mirror tanks connected by inch corrugated pipe and are supported ment of the mirrors is necessary during 

i 40-foot length of pipe. The tanks on atruts on concrete piers, the thrust an observation. Manholes with covers 

are made of 5/16-inch steel plate and being taken care of by rods and turn- and gaskets are provided in each of the 

are reinforced on the outside with steel buckles connected to “dead men” buried 40-foot lengths of pipe at the ends of 

channels and I-beams, the whole con- in the ground. the pipe line. These are for access to 

struction being welded together to en- The tanks are supported on concrete the mirrors and mountings. A vent pipe 
sure an air-tight job. To facilitate the piers entirely independent of the mirror with valve is provided to relieve any 

installation of the mirrors and mount- mounting supports. The mirror mount- pressure that may be generated by heat 

ings, the tanks were made in two parts. ing supports are three four-inch diara- when the line is not pumped out. 

The tank proper is open on the bottom eter steel columns mounted in concrete 


METAL low' S WIPE HEAVY 

P 2 r enough to withstand ex- 

1 -J TERNAL PRESSURE T- 

^ rURNlSXO WITH HO 



piers. They extend into the Tj 1 VACUATION is accomplished by 

tanks through three sealed ■»-* two Kinney vacuum pumps with 

joints of five-inch diameter capacity totaling 400 cubic feet of free 

steel tubing welded to the air per minute. At peak load or 21-inches 

tank base plate. The seal is of vacuum, 20 horsepower is required to 

made with sections of rubber operate the pumps. As the vacuum in 

inner tube cemented to the the tube increases the free air displace- 

steel columns and five-inch ment of the pumps decreases and at 

diameter tubing. In the ends 29-inch vacuum 12 cubic feet of free air 

of each tank are holes of two- per minute is being removed. In ap- 

inch diameter covered with proximately 15 hours of pumping the 

glass which has been waxed on tube is pumped down to a 29%-inch 

with Kotinsky cement. These vacuum. Besides the vacuum pumps, a 

windows are for the purpose of motor-generator set is used for operat- 

examining the mirror mount- ing an arc light for a light source and 

ings from the outside. an air compressor for driving the tur- 

On the mirror mountings bine of the rotating mirror, 

there are 13 small motors and • 

four electric lights for use in ff If the apparatus is ready in time 
adjusting the mirrors. These ^ Professor Einstein may co-operate 
are operated by remote control, with Professor Michelson on the vac- 
Seven of the motors and four uum experiment. The origin of the Ein- 


Ota* of the built-up tanks to coo- lights are at the north end of stein theory itself was one of Michel- 

tsfci tbs mirrors (described in the mat) the tube and ate operated from son’s experiments—7"Ae Editor. 



THE “MYSTERY SHIP” REVEALED 

The Fastest Commercial Plane Yet Flown, It Has Out-Performed 
the Best Planes of the Army and Navy 


HAT is there about the “Mystery” 
airplane which has made it such 
a good subject for newspaper 
copy since it made its first public ap¬ 
pearance at the National Air Races of 
1929 at Cleveland, piloted by Douglas 
Davis of Atlanta, Georgia? At that time 
it was clocked at 228 miles per hour on 
one lap of a closed course race. Since 
hen in Mystery Ships Lieutenant James 
L Doolittle, former army ace, has given 
lome impressive demonstrations. Cap- 
ain Frank M. Hawks has made a 
lumber of records which are 
detailed later on, and Mrs. 

Florence Lowe Barnes is set¬ 
ting new world records for 
women, proving how easily 
this type of ship can be han¬ 
dled and flown by women as 
well as men. 

It is now possible to lift 
the veil of secrecy which has 
been so carefully wrapped 
around this plane. The details 
of its construction are as in¬ 
teresting to the layman as 
they are of importance to 
.raviation engineers. . 

Te a certain extent air* 

. planes have become eonven- 
; tiooal in outer appearance. 


The man in the street is apt to say that 
all airplanes look alike and it is quite 
true that all airplanes look alike in that 
they have the same constituent parts 
and general arrangements which do not 
vary widely. The main difference be¬ 
tween one airplane and another arises 
from the greater skill with which aero¬ 
dynamical, structural, and power-plant 
elements sre combined and in the degree 
of refined engineering which is put into 
a design. 

Outstanding developments in airplane 


design still appear from time to time 
but during the year of 1930 perhaps the 
most outstanding success was that estab¬ 
lished by the Travel Air Mystery Ship, 
which engineers and laymen alike can 
visualize readily from the accompany¬ 
ing photographs and drawings. 

Since its first appearance this ship 
has defeated the best planes of the 
Army and Navy, this being the first time 
that such a performance has been accom¬ 
plished by a purely commercial plane. 

In a little more than a year, the 
Mystery Ship has not only 
held its title of being the 
fastest commercial plane in 
the air, but it has appeared 
in all parts o! the country 
and has set up many records, 
of which one of the most im¬ 
portant is the coast-to-coast 
Frank M. 
was made 
from Glendale Airport, Los 
Angeles, to Valley Stream, 
New York, on August 13th, 
1930, in an elapsed time of 
12 hours, 25 minutes, and 3 
seconds, only 11 hours and 
40 minutes of which mi in 
the air. Captain Hgyrks else 
flew from Boston to New 
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York on October 7th in 54 minutes 15 
seconds; from Philadelphia to New 
York on Oct. 9th, in 20 minutes; and 
from Detroit to New York on Sept. 
30th, in 2 hours and 41 minutes. Just 
recently his spectacular flight to Havana 
again has broken all records. 

The Travel Air Low-Wing Model 
"R," the full designation of the Mystery 
Ship, has demonstrated that by the use 
of the supercharger with high com¬ 
pression and speed, the power of the 
airplane can he considerably boosted 
with very little additional weight and 
complication in the power plant. The 
Wright nine-cylinder 300 horsepower 
engine was made to develop, with the 
use of the supercharger, 400 horse¬ 
power at 2300 revolutions 
~—ninute. 

At the front end of the 
engine will be noticed a so-, 
called Venturi cowl. This 
had already been found by 
prior experiment to be a 
great aid in decreasing re¬ 
sistance and increasing 
speed. 

T WO of the photographs 
show the Venturi cowl. 

Cowl, engine, and fuselage 
blend into one streamline 
shape, as can be seen from 
the drawings reproduced on 
page 98. 

The steel tube engine- 
mount is detachable and 
carries the engine on a 
1% by .083-inch ring. The 
main fuel tank, located in 
the fuselage, is made of 
.040-inch aluminum and is 
supported on the longerons. 

A five-gallon reserve tank is 
located behind the 
tank and is connected to 
the main tank only by a 
wobble pump. The capacity 
of the main tank is 42 gal¬ 
lons and the feed to the 
;ngine is by gravity. One- 
half inch gas Un 
throughout the installation. 


The Venturi cowling is made of .040- 
inch aluminum and has no cooling baf¬ 
fles between cylinders. The inner cowl¬ 
ing is aluminum of the same thickness 
and extends back to the cockpit. An oil 
radiator is mounted in the wing stub 
and the cooling fins form the walkway. 
The fire wall is .040-inch aluminum and 
is located at the front fuselage bulk¬ 
head. 

An eight-foot diameter Standard steel 
propeller is used, set at a pitch of 22.6 
degrees. 

The engine control bracket consist¬ 
ing of throttle, spark, and mixture is 
located at the pilot's left on the side of 
the cockpit. 

Another photograph shows the Cover- 


Specifications of the Mystery Ship 


Height overall 
Airfoil (Wing Section) 
Span, each wing 
Chord, each wing 

Area of wings, tout 

Area of ailerons 

Area of horizontal stabilizer 

Area of elevators 

Area of fin 

Area of rudder 


20 ft. 2 in. 
7 ft. 9 in. 
RA.F. 34 
29 ft. 2 in. 
60 in. 

125 sq. ft. 
12.3 sq. ft. 
14.1 sq. ft. 
9.4 sq. ft. 
4.1 sq. ft. 
5.7 sq. ft. 


Weight empty 
Disposable load 
Grosa weight load 
Power Plant 
Wing loading 
Power loading 


1475 lbs. 
456 lbs. 
1940 lbs. 
400 hp at 2300 rpm 
15.5 lbs/sq. ft. 
4.6 lb/hp 


High speed (full load, sea level, and in level 
flight) 235 mph 

Cruising speed 150 mph at 1550 rpm 

Landing speed 70 mph 

Take off run (still air) 300 ft. 

Climb at sea level 3200 ft. per min. 

Service ceiling 30000 ft. 

Absolute ceiling 31000 ft. 

Gasoline consumption at cruising speed 

13 gal/hr 

Gosolina capacity (normal) 47 gaL 

Kangs at cruising spaed 525 miles 

Endurance at cruialng speed 3 '/a hours 



A view of a partially asaasnblad Mystary Ship showing tha uncovered landing 
•Star ahdtfae N at***, at well as tha method of mo a ntin g the motor on a ring 



Tha Venturi cowl assembled 


ing removed and the engine mounted 
on its rim. It gives a wonderful idea 
the complexity of the installation and 
the attention and care that has to be 
engine 

sories, controls, leads, and so on. 

The landing gear is of unusual de¬ 
sign. The shock absorbing device, in 
conformity with Travel Air practice, is 
a combination oil and coil-spring con- 



A close-up view of the combination 
oil-and-spring shock-absorber unit 


trivance. The oil cylinder is used to 
absorb the initial shock of landing and 
the spring is used to absorb the shocks 
of taxying. The method of mounting this 
shock absorber and of attaching the 
landing gear to the plane is also un¬ 
usual. The wings are hinged to wing 
stubs which project out from the fuse¬ 
lage about 25 inches. The ends of these 
stubs extend to a point over the wheels. 
The wheels support the airplane by ver¬ 
tical “N" struts which attach to the ends 
of the wing stubs. The wheels are braced 
laterally by streamline wires running to 
the opposite wing stub. The external 
Wing-bracing wire* also are attached to 
the base of the “N" strata. The shock 
absorbing device, consisting of two oil 
cylinders and four coil-springs with the 
wheel slung between, is located at the 
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bottom of the “N” strut The wheel and are of chrome molybdenum »teeL The vide ample room and yet to be aa eeo- 

all the meehaniim are enclosed in a compression riba are built of spruce notnkal of frontal area aa possible, and 

streamline cover of .040-inch aluminum, trussing boxed with plywood webs, i* faired out to a well-rounded cross- 

The ex t rem e ly short tail skid is fitted nailed and glued in place on span section. The fairing and turtle deck are 

with a shoe and is streamlined. An oil- with angle blocks. The normal ribs are of spruce superstructure covered with 

and-spring shock absorber it fitted to spruce trussed and have mahogany ply- mahogany plywood one sixteenth inch 

the upper end of the mil skid beam wood gussets. Tie rods form the (brag thick. The structure is tube braced 

which is hinged to the lower member bracing in addition to the plywood throughout, and the longerons are made 

of a bulkhead. The thrust line makes covering which makes the wing ex- 0 f % by .035 and 1 by .049-inch chrome 

an angle of 13 degrees with the hor- tremely rfgid. The leading edge is cov- molybdenum steel, 

ixontal when the tail skid is on the ered with two-inch tape to keep the Ailerons are fabric-covered chrome 

ground. plywood from breaking out over the molybdenum steel construction while 

The wing is one of constant center bend. The trailing edge is of spruce. the stabiliser is built of steel tube span 

of pressure, the center of gravity being The ailerons are attached to a false spar anc ] stamped steel ribs. Elevator, fin, 

set far forward at 24 percent of the by three inset hinges. and rudder are of similar construction 

chord to as to give maximum stability. The welded steel tube used entirely u( | all are fabric covered. The steel 

The gas tank is located exactly on this in the fuselage is wedge-shaped to pro- torque tube is operated by a differential 

push-and-pull tube aystem, and cable 
control is used for both rudder and ele¬ 
vators. The stabilizer is adjustable in 
the air and the fin is adjustable on the 
ground, while the elevator control link¬ 
age gives a differential action. 

A NOTHER outstanding feature of 
l this design is the very low power 
loading of only 4.6 pounds per horse¬ 
power. In the average automobile, the 
power loading is more likely to be 
something like 30 or 40 pounds per 
horsepower. 

To get the speed and maneuverability 
very high load factors are compared: If 
the wing is at high angle of incidence, 
the airplane can stand 12 times its nor¬ 
mal weight before breaking up. In a 
nose dive it can stand over four times 
its normal weight and in inverted flight 
it has the same factor. The horisontal 
control surfaces can withstand a load 
of 50 pounds per square foot and the 
vertical control surfaces can withstand 
a load of 37.5 pounds per square foot 
by actual test. 

After considering all these engineer¬ 
ing refinements one well may wonder 
wherein lies the value of building these 
exceptionally fast and high powered 
airplanes. The answer is that fast, 
record-making machines are the pre¬ 
cursors of the fast commercial airplane 
of the future; they are test units for 
development of the science of aero¬ 
nautics, just as the laboratory is the 
battleground of industry. 


center of gravity and as the gasoline 
constitutes nearly all the variable load, 
the trim of the ship is constant. 

Tapered in plan form and thickness 
from the wire point out, the airfoil sec¬ 
tion is R. A. F. No. 34. Its maximum 
ratio of lift to drag is 20.6 and the brac¬ 
ing is by streamline wires to the land¬ 
ing gear and to the cabane which is 
concealed under the cowling. Spruce 
and Haskelite three-ply one sixteenth 
ltmh mahogany plywood are used in 
constructing the plywood-covered wing, 
and the span are built up of two 
spruoe beams glued together and not 
noted. Fittings are all enclosed and 








Ia tha factory the day angina* u* amamhlad ea a coo- 
»ayar taUa which carriat dtota to tha gcaaral utanUy 




Ai tha cfaaada b eonveyad along tha ganaral aaaambly lino, 
tha motor* art fitted and othar part* of tfaacarara att a ch a d 






BRIDGING THE KILL VAN KULL 

By JOHN F. GALVIN 

Chalrmis, Th# Port of Now York Authority 


I N September, 1928, ground was 
broken for a bridge over the water* 
of the Kill van Kull between Ba¬ 
yonne, New Jersey, and Port Richmond, 
Staten Island. A little more than two 
year* later, on October 9,1930, the great 
tteel arch of this interstate span was 
joined at the center and the structure 
became the largest arch bridge in the 
world. 

The arch crossing at Sydney, Austra¬ 
lia, which is now in course of comple¬ 
tion also, held the distinction and led 
all others in size for the brief space of 
two months. The Kill van Kull bridge 


izing the Port Authority to proceed with 
the project. 

Following the preparation of prelim¬ 
inary plans and their approval by the 
War Department in 1927, a 12,000,000- 
dollar bridge bond issue was sold by the 
Port Authority on advantageous terms. 
The two states of New York and New 
Jersey previously had agreed to advance 
2,000,000 dollars each. This money will 
be repaid with interest out of the bridge 
revenues and completes the total es¬ 
timated expense of 16,000,000 dollars. 
As with all Port Authority undertak¬ 
ings, the Kill van Kull bridge must be 


self-supporting and tolls, therefore, will 
he collected from bridge patrons. 

A careful survey of traffic require¬ 
ments was one of the most important 
phases of the preliminary studies made 
by the Port Authority. It waa found that 
largely as a result of other transporta¬ 
tion improvements, including indirect 
influences such as the Holland Tunnel 
and the new Hudson River Bridge, as 
well as the two Arthur Kill bridges be¬ 
tween Staten Island and New Jersey and 
the proposed tunnel between Staten 
Island and Brooklyn, that the building 
of a Kill van Kull link was a vital neces¬ 


surpasses the Sydney bridge by a few 
feet. The span should be at the service 
of the motoring public early in 1932. 

The bridging of the Kill van Kull 
both for rapid transit and vehicular pur¬ 
poses waa contemplated for a genera- A 
tion before it was possible actually A 
to undertake the project. Creation ^A 
of the Port Authority by treaty 
between the states of New York 
and New Jersey, with the ap- 
proval of Congress, provided the 
means by which it was finally 
possible to finance and con- 
struct the crossing. The Port 
Authority is the agency through ^H| 
which the two states co-operate 
in developing interstate transpor- 
tation'Iinks. 

The legislatures of 1925 and 
1926 instructed the Port Authority ^ 
to inquire into the merits and finan- ’ 
clal feasibility of uniting the Bayonne 
peninsula with Staten Island. A report 
submitted In 1927 contained a series of 
recommendations which met with ap- 
. proval and led to the passage of sup¬ 
plemental legislation specifically author- 


An arm ef the arch spaa reach** * 
rot to. me* the other half way 


sity if the traffic problems of the region 
were to be successfully solved. 

T HE inquiry into the traffic situation 
led to an agreement on plans for a 
> four lane roadway 40 feet in width. 
This, it was felt, would meet the 
necessities of vehicular traffic for 
the next 20 or 25 years. At the 
same time, a decision was reached 
; to provide for a subsequent ad- 
dition of two lanes. 

. The need of rapid transit 

■■ y-f: facilities over the Kill van Kull 
•’ /'* also was investigated. Although 

such facilities might be exten- 
)Mte shrely patronised by commuters 

irHJT and' others traveling between 
Wm Manhattan and Staten Island by 
W way of the Bayonne peninsula, it 
W was felt that the revenue would he 
~ insufficient for some years to come to 
warrant the extra exprose. 

It was decided, however, after con¬ 
sultation with the Suburban Transit 
Engineering Board to build a bridge Mg 
enough and strong enough to permit 
the laying of two rapid transit trfiiks 
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}n some future year, if the latter form 
of service should then be preferred to 
an increase in the number of vehicular 
roadways. 

In fixing the exact location of the 
bridge, the determining factors were the 
economy of approaches. Topographical¬ 
ly, there was little to choose between 
various available sites. The final plans 
called for a skew span of greater length 
than a right-angle crossing. The former 
fits well into the scheme of highway 
connections on each side of the river. 

The waterborne traffic passing under 
the bridge was almost as important a 
consideration as the study of the vehicu¬ 
lar traffic that will pass over .the bridge. 
The Kill van Kull is noted for the vol¬ 
ume and value of its shipping. It is the 
main gateway to Newark Bay and the 
Arthur Kill, and transports an annual 
tonnage greater than that passing 
through the Suex Canal. 

T HE stream is about 1200 feet wide 
between pierhead lines with a 35- 
foot channel running close to the Staten 
Island side; the bridge will have a clear 
height of 150 feet over the channel with 
an entirely clear waterway between 
pierhead lines. 

Before selecting the arch design, com¬ 
prehensive studies were made of other 
types. The arch design was chosen for 
both esthetic and economic reasons. It 
was felt that the arch design was par¬ 
ticularly well adapted to the background 
of the Kill van Kull region. Similarly, 
the presence of bedrock near the sur¬ 
face, affording a solid foundation to re¬ 
sist the arch thrust, was favorable to 
the arch design at this location. 

The bridge structure is flanked on 
each side by approaches consisting of 
steel plate girder spans supported on 
concrete piers. The Port Richmond ap¬ 
proach is approximately 2900 feet in 
length and the Bayonne approach ap¬ 
proximately 3700 feet, making the total 


length of the structure 
from plaza to plaza ap¬ 
proximately a mile and 
two thirds. The roadway 
profile consists prin¬ 
cipally of straight 4 
percent grades, with con¬ 
necting vertical curves 
at the ends, and with a 
hyperbolical curve over 
the arch structure. 

The arch abutments 
are designed to present 
a massive appearance 
for architectural rea¬ 
sons, but are of solid 
masonry only for suffi¬ 
cient height to support 
the arch shoes. The up¬ 
per portions are hollow 
structures of compara¬ 
tively inexpensive concrete construction 
with granite facing. 

The arch span itself is a parabolic 
two-hinged steel arch. The bottom chord 
is the principal arch member, and, at 
the abutments, supports the entire arch 
thrust. It is composed entirely of carhon- 
manganese steel, and has a cross-sec¬ 
tional area of 980 square inches at the 
abutments, and 580 square inches at 
the crown. 

The hinges are formed by pins 16 
inches in diameter, bearing upon heavy 
steel forgings which insure uniform 
bearing over the supporting structural 
steel webs. The arch shoes upon which 
the lower pin bearings are erected are 
of riveted structural steel. Each shoe is 
10 feet high, 15 by 18 feet at the base, 
and weighs about 120 tons. 

Each of the forged pin hearings 
weighs about 60 tons. The top chords 
of the trusses are of silicon steel. The 
web members of the trusses, and the 
bracing between the trusses are of car¬ 
bon Jtteel. 

The arch was erected by cantilevering 
from each side to the connecting point 


over the channel. Temporary steel piers 
or bents, made up largely of material 
which will he used later for the bridge 
deck and the approaches, supported the 
arch trusses at certain points as the 
erection proceeded. Four such bents 
were used for the south arm and six for 
the north arm of the arch. 

Hydraulic jacks, installed on alter¬ 
nate bents, raised the arch from the pre¬ 
ceding bent and then lowered it to full 
bearing on the succeeding bent, as erec¬ 
tion proceeded, each bent being wholly 
unloaded as soon as erection had ad¬ 
vanced to the succeeding bent. Each 
jack had a capacity of more tliun 3500 
tons. The south arm of the arch waa 
erected to the connecting point over 
the channel before erection of the north 
arm was commenced. 

T HE approach piers are of reinforced 
concrete, .varying in height from 20 
to 110 feet above the surface of the 
ground. The lower piers consist, in gen¬ 
eral, of two independent hollow shafts. 
The higher piers consist of two hollow 
shafts connected at the top by an arch. 
The principal reinforcement is a struc¬ 
tural steel frame, composed of angles 
with bolted connections, embedded in 
c-urh pier. 

These structural frames furnished 
means for holding the forms in place us 
well as forming rigid reinforcement for 
the concrete. In addition to the frames, 
“surface reinforcement” by steel rods 
was used near the exterior surfaces. 

Because of the great size of this 
bridge, and in order to check the theo¬ 
retical stress investigations, it was con¬ 
sidered advisable to construct a test 
model of the arch span and subject it 
to loading simulating that which will 
come upon the completed bridge. The 
model was constructed with all the arch 
members made of engravers’ brass, a 
material of very uniform quality. It was 
built to a scale of 1/16 inch to a foot, 
making a convenient length of about 
nine feet for the arch model. 




MORE EVIDENCE OF THE “FOLSOM 


CULTURE” RACE 


R eaders of the scientific 

American may recall an ar¬ 
ticle which appeared in the 
number for July, 1928, deicrib- 
iug an important discovery of 
skilfully made arrow point* 
of a new type called “Fol- ;? 
som Culture” point*, in '■} 
association with skeleton* 
of a large prehistoric spe- 
cies of bison, near Folsom 
in the northeastern corner 
of New Mexico. Since that 
date much work has been 
done both in that locality 
and also in surrounding and 
adjoining territory, in an 
attempt to learn more about 
the remarkable race which 
was responsible for these surface) 
evidences, a race which 
must have antedated the cliff dwellers 
and pueblo builders and other Ameri¬ 
can Indians, yet was far more skilled 
than they in the art of flint chipping— 
skilled to a degree barely equalled by 
the finest Neolithic flint workers of 
ancient Egypt and Norway. 

A joint expedition of the Colorudo 
Museum of Natural History (Denver! 
and the American Museum of Natural 
History (New York) has completed ex¬ 
cavations started two years previously 
by the Colorado Museum, with the re¬ 
sult that 17 of these skilfully made ar¬ 
row points were recovered in the same 
layer associated with the skeletons of 
more than 30 individuals of the extinct 
Bison taylori, an animal one third larger 
than the existing modem bison. There 
is some difference of opinion as to 
whether these peculiarly shaped points, 
characterized by a long concave flake 
taken out lengthwise from both sides 
and a back end with “rabbit ears," in 
reality were arrow points, dart (“atlatl”) 
points, or spear points, but in any case 
their general purpose was the same. 





mentioned in the article. Belowi The 
in its original block (note und-blaated 
c) encased in burlap and piaster cinches 



some of which he turned over to-the 
writer for identification, urging that we 
examine the place immediately. Press 
of other matters, however, prevented 
this until 1929, when the writer, with 
Mr. Nelson Vaughan of the Museum 
staff as an assistant, visited the locality. 



S OME time ago Dr. A. E. Jenks, head 
of the Department of Anthropology 
at Minnesota University, Minneapolis, 
examined a new location in Yuma 
County, northeastern Colorado, which 
had been found and reported by Messrs. 
Perry and Harold Anderson of Yuma, 
Colorado. Professor Jenks reported to 
the writer evidences of apparent geologi¬ 
cal antiquity for the occurrence of cer¬ 
tain remarkable piecea of flint chipping, 
apparently found in association with 
fosail bison and fossil mammoth bone, 



boost showing cutting and abra¬ 
sion maria mads whan tb« boom 
ware "grata”. Right! Fossil bison, 
boats boating artificial abrasion 
marks sad cots along their facts 


By HAROLD J. COOK 

Here the Messrs. Anderson offered us 
every kindness and all possible aid, 
taking us to the site of their several 
discoveries and showing us their large 
and interesting collection*. They deserve 
great credit for recognizing and bring¬ 
ing to light on their own initiative and 
at their own expense important new 
evidence, and working on it at every 
possible opportunity. The discovery of 
these artifacts adds another strong link 
to the chain of accumulating evidence 
that ancient man lived in America, and 
throws new light on the antiquity of the 
“Folsom Culture" described in the 
former article. 

The region is one of the last in which 
a trained collector would expect to lo¬ 
cate such evidence. Situated on the 
higher part of the watershed between 
stream valleys of northeastern Colorado, 
the surface of the area is mostly shift¬ 
ing dune sands, and high, dry, sod- 
covered grass lands, far from water. No 
natural exposures of rocks or other old 
formations are to be Been, a most un¬ 
promising combination of conditions. 
However, a few years ago during a land 
boom most of the area was homesteaded 
and many plots of ground were plowed 
up, varying in size from a few to many 
acres in extent. 

W HERE the plow destroyed the 
natural grass sod, the prevailing 
strong winds quickly started the process 
of removing the light sandy soil, form¬ 
ing “blow-outs” as large as each plowed 
field. These field-sized pita were deep¬ 
ened by the wind until they reached the 
deeper formations, exposing these over 
large area*. Excavation to secure road 
surfacing materials further deepened a 
few spots, and exposed a still deeper 
and more complete section. The deepest 
beds exposed here are heavy deposits 
of coarse sands and granitic gravels, 
evidently old flood plain deposits, and 
probably of Pleistocene (ice) age, made 
at a time when the wide plains of 





SCIENTIFIC AMERICAN 103 



One of the finest piece* of (tone chipping found in America. The Anderson* found several 
points of this remarkably refined, delicate type in these old bed*. Reproduced at natural sit* 
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eastern Colorado still were 
being built up, and before 
erosion initiated the pres¬ 
ent drainage system of val¬ 
leys. Undoubtedly this was 
coincident with one of the 
exceedingly wet cycles 
which occurred intermit¬ 
tently as a result of llie 
melting of the great ice 
sheets nearby. 

These gravels are many 
feet in depth and of unknown thickness. 
On top of and in contact with them is a 
greyish colored bed a few feet thick, 
containing an abundance of silt and 
lime, fossil bones, shells, and human 
artifacts. This bed evidently represents 
the final stages of the flood plain de¬ 
posits, .when the climate turned more 
dry, and sluggish pools were formed and 
existed for a time. Then the region dried 
up, and a prairie soil and sod was 
formed, a little above the greyish bed. 
On this were deposited wind-blown 
sands, and this in turn had been nearly 
all sodded over in still more recent 
times, due to a temporarily increased 
rainfall, previous to the advent of the 
plow. 

From all this it readily will be seen 
that the grey bed or level containing 
fossils and artifacts has much antiquity. 


Not enough study has been done here 
as yet to date the deposits accurately, 
but preliminary work indicates a late 
Pleistocene date, and at the latest, not 
more recent than immediately post- 
Pleistocene; that is, in the time immedi¬ 
ately following the recession of the last 
great ice sheet from the north. 

In the first blow-out to which the 
Andersons took us we found scattered 
fossil bones and flint chippings in the 
partly eroded surface of the old grey 
bed. In the second hole, good fortune 
smiled on us and I had the rare good 
luck to find, in position and undisturbed, 
half buried and half exposed by erosion 
in this grey bed, a large and splendidly 
wrought flint point. This was first pho¬ 
tographed in place just as the wind 
“sand blasts” had half excavated it. 
Then it was taken up intact in a block 
of the matrix, for permanent 
exhibition in the Colorado 
Museum of Natural History, 
in Denver. 

Further good luck attended 
us here. A few yards to one 
side in this bed a fossil bison 
bone also was found, half 
buried and half exposed by 
the cutting of wind-driven 
sands. This bone shows 
numerous marks of the typo 
so characteristic oi bones 
used as flaking tools by early 
races of men. It almost sure¬ 
ly was used as such a tool. 
A short distance away on the 
other side, a number of 
broken bones of a mammoth 
which had previously been 
located by the Andersons, 
were found in the same bed. 
A close examination of these 
disclosed many cutting and 
grooving marks, so identical 
with those found on other 
bones both in America and 
in prehistoric sites of Europe 
that it is apparent they are 
of similar origin. As far as 
the writer is aware this ap¬ 
pears to be the first mam¬ 
moth bone found in this 
country showing evidence of 
human implements or weap¬ 
ons having left their marks 
on the green bone. After 
making a study of the bones 
and the marks and cuts they 


bear. Dr. E. B. Renaud, anthropologist 
of the University of Denver, and the 
writer are of the opinion that these 
mammoth bones were used as chipping 
and flaking tools by the people who 
were contemporary with them. 

Several windblown holes in the same 
region were visited and mammoth bones 
were found in place in seven of them. 
At one spot a good portion of a scat¬ 
tered skeleton of very large size was 
found in the strata, so placed as to pre¬ 
clude the possibility that it had been 
intrusively or “secondarily” washed Into 
the grey bed along with human artifacts 
at some later date. Mammoth bones and 
fossil bison bones from the grey bed 
are in the same slate of fossilization in 
several of these blow-outs within an 
area of a few square miles and show 
the same type of cutting and tooling 
marks. 

N OW we come to an important point. 

In nearly all of these sites, very well 
made Folsom type points are found; 
also numbers of other equally well 
worked points. The latter either are mod¬ 
ifications of the typical Folsom points, 
or are made with the same skill and tech¬ 
nique, and of the same materials, but 
in a few other distinctive forms. In many 
of these a series of very fine chips had 
been taken off parallel to one another, 
running from one edge completely over 
to the other, and often diagonally. These 
forms lack the usual longitudinal 
chipped-out groove, or have it only in 
modified patterns. The Andersons have 
found well over 100 of such flint points 
at these sites, and some of them are as 
deeply patinated as many of the Old 
Stone Age implements of Europe. 

Besides the mammoth, two species 
of bison have been found. One of these 
appears to be identical with the Bison 
taylori, found with the original Folsom 
artifacts in New Mexico, and the second 
is a smaller species, nearly the size of 
the modern bison. This evidence appears 
to tie op the two areas as being nearly 
contemporaneous, and helps to date 
the original Folsom discovery. 

Technical studies on the fresh water 
molluscs made by Dr. Junius Hender¬ 
son of Colorado University at Boulder, 
Colorado, serve also to indicate Pleisto¬ 
cene or immediately post-Pleistocene 
antiquity for the beds In which the fos¬ 
sils and artifacts occur. 



Fifttsn chalcedony, jasper, flint and quartzite 
points found by the Andersons at the 
Colorado site, showing some of the diversity 
of types in the ancient sih bed. At the upper 
left ate typical Folsom point* and the others 
are modifications of this form. Reproduced at 
about one third natural size. The Folsom type 
of workmanship is distinctly finer than the 
other types found in America. Especially 
after handling them one derives the impres¬ 
sion that they mast have bean made by "spa- 
daltes” as tfcfflf at as any civilised toolmakers 



THE LIFE AND DEATH RATE OF CARS 

By R. W. RIIS 


M ORE than 1600 makes of motot 
cars have been offered to the pub¬ 
lic in a little more than 30 years. 
Fewer than 50 of these have survived. 
Mortality among them has been great. 

Why this surprising death rate? Why 
this great parade of models and makes 
and companies to the junk heap? What 
has been the cause? These questions 
were put to a motor-car manufacturer 
who has survived, carried on through 
good years and lean ones, who has never 
given up; and this was his reply: 

“Some of them no doubt passed out 
of existence because of poor merchan¬ 
dising methods—but probably not many. 
The majority of these dead cars have 
gone to the motor-car graveyard because 
of a poorly designed product. Every 
automobile manufacturer can tell stories 
of millions of dollars lost due to some 
error of design which, with proper tests, 
would never have occurred." 

What can a manufacturer do to guard 


against this? How can he keep out of 
the red ink? What wizardry must be 
accomplished if a company is to be one 
of the few survivors rather than one of 
the many who have died? 

There is a very famous law called the 
law of trial and error. If any product, 
especially a mechanical product, makes 
good, stands the gaff, comes through— 
then with proper business management 
and wise selling and distribution it has 
a chance to succeed. On the other hand, 
if it -fails ..... 

No industry in all the world has prov¬ 
ed this more strikingly or graphically 
than the automobile industry. Simple 
errors resulting in mechanical weakness 
have cost millions in a single year. 
Theories that have looked good on paper 
but wouldn’t work out on the roads have 
wiped out cars and companies, brought 
bankruptcy and ruin. 

In the beginning all companies built 
their cars on theory, coupled with the 







best available known practice. The car 
was run up a hill or two and down again, 
and if it worked it went out to the user. 
The user was the tester. If the car fail¬ 
ed, he told his friends and neighbors. 
If enough cars failed, the jnaker went 
defunct. 

Finally it became evident that there 
must be a quicker, better way. It dawn¬ 
ed in the mind of the manufacturer that 
he must develop a serum, so to speak, a 
vaccine. And so, slowly at first, grew up 
the testing field. 

Such a field is the Studebaker proving 
ground at South Bend, Indiana. It cov¬ 
ers 800 acres and represents an invest¬ 
ment of 1,000,000 dollars. It has been 
operating over a period of years, devel¬ 
oping a rugged product, has proved its 
worth, and has paid dividends. 

Visit this testing ground and you are 
likely to find fierce action. It may be 
your good fortune to witness a “wall 
test.” If you do, this will be the picture: 

Their noses against a strong masonry 
wall, a row of cars stand lined up. You 
will find many makes of cars, competing 
lines, selling in the same price class. 
With clutch out, each engine is started. 
The operator shoves the accelerator to 
the floor-board. The engine roars. 

Suddenly he lets the clutch in—with 
a bang. The car surges against the wall. 
The engine screams, whines, and dies. 


Lift: Studabaker’s million-dollar 
proving ground as sacn from the air 

Lower left: The "bath-tub test” to 
discover any ignition system faults 

Below: A turn in such ground tests 
the stamina of the cor and its parts 





Hie operation it repeated again and 
again. It it a heart-breaking, inhuman 
teat Nothing could survive it very long. 

Fourteen time* one car stands the test. 
Then a grinding and crashing of metal. 
The clutch gives way. The experiment is 
repeated with the next car. Twenty-three 
times and the transmission smashes. An¬ 
other goes farther. Forty-seven times it 
has been sent into that wall, wrenching, 
lurching, groaning, and then!—With a 
crash, bits of broken steel and iron 
and a flood of fire and hot oil liter¬ 
ally strew the concrete under the car. 
This ruin'is complete. Down the line the 
engineers go. Some cars collapse quick¬ 
ly. Others battle stubbornly. 

Finally a car “takes it” n hundred 
times. Tires on the drive wheels are sizz¬ 
ling hot, burned and blistered, worn to 
the cord. But the car stands up and is 
ready for more. 

Trained engineers then gather up the 
i, label them, take the cars to the 


50,000 miles, and then broke 
down. The ball-bearing spring 
shackle we adopted stood up for 
177,000 miles without failure." 

Cars have been driven 1,750,- 
000 miles in a single year in prov¬ 
ing grounds. Deep ruts cut diag¬ 
onally across roads, and a body of 
water gives the bath-tub test 
which is primarily to prove igni¬ 
tion parts. Cars arc driven into 
this pool of muddy water at high 
speed. Besides proving the igni¬ 
tion system, it puts the chassis- 
lubrication system and the brakes 
to severe test. 

So severe are some of the jolt 
tests that drivers, with grim hu¬ 
mor, have complained of having 
to pick up loose ribs, digits, and 
vertebrae off the floor boards and 
take them home in a bundle for 
sorting at night. It isn't all fun 
and companies continuously 



‘Stroborama,’ a rather magical device 
which has the faculty of ‘stopping’ 
swiftly moving parts. It was invented in 
Belgium and uses a Neon tube. It acts 
like a slow-motion picture enabling us 
to watch high-speed machinery as if it 
were standing still. 

“About four years ago, we launched 
on aggressive program in our engineer¬ 
ing department. We decided to build 
outstanding type of performance in i.— 
cars. To do it we went directly to the 
laboratory and the proving ground. W< 
ran laboratory tests at 40 degrees beloi 
zero and 120 degrees almve. And wile 
we were done there, we sent cars int_ 
the mountains, into deserts, and tried 
them out in speed contests on tracks at 
Culver City, California, and Atlantic 
City, New jersey. 

“"DEPRESENTATIVES of the Amer- 

AV lean Automobile Ass-- 

tn the plant, picked slock cars out of the 
assembly line, took them away, inspect- 
laboratory—those that have fought change test drivers. Tiic cars usually e d them to make sure that they were in 

bravely and those that failed. They tear outlast the men. no way specially prepared or ‘pepped 

them down, examine them minutely Then there are other tests less trying up* mechanically. Then these stock 
with microscopes and micrometer, mea- on man-power. There are fatigue tests rars were driven 10,000, 20,000, and 30,- 

sure and weigh the parts—and so they for metal, for example, which may be 000 miles, at speeds averaging faster 

learn. They learn lots of things for the carried on in inside laboratories where than a mile a minute, to new world’s 

good of the balance sheet; they find the another 1,000,000 dollars is invested, records.” 

weakness and strength of their cars, and Mere springs are humped and raetah It is difficult to trace the good a prov- 
all competing cars, that they may not pounded and thumped and bent median- ing ground does. It is like a systematic 

sell failures in Poison Spider, Wyoming, ically. audit every few months because it pre¬ 
in Rio de Janeiro, or in Calcutta. “For example," testifies the laboratory vents trouble. It is like an insurance 

“We took six carbureters, of as many expert, "a fan belt will ordinarily run policy in that it protects the stockhold- 

makes, under advisement and test,” says 3000 revolutions per minute in service, ers’ dividends. It stands on guard against 

one of the engineers. “We have built, We speed it up to 4000 and get the an- the bugaboo of red ink. And what is 

on this testing ground, roads of concrete, swer quicker. All the destroying forces perhaps most important of all is: 

macadam, gravel, and dirt. We drove of nature are simulated and intensified There’s another man’s balance sheet 
cars with these carbureters 40,000 miles by our ‘weatherometer.’ It produces the that a well-equipped, wisely used prov- 

over all these roads. effect of heat, intense sunlight, and rain, ing field protects. That is the balance 

“A new type of shackle was needed. We use it in testing the weathering qual- sheet of the buyer, the user of the car. 

We tried a number of types. Two of hies of lacquers, top materials, and so To the user, the manufacturer’s prov- 

tbeae type* stood up under murderSt»s forth. ing ground means lower upkeep and 

teij^on ett testing field for more than “Then there is another thing, called a longer and better performance. 





FROM SUGAR CANE TO CRYSTAL CUBE 


By ALBERT A. HOPKINS 


Cutting ci 


H ARDLY any sub¬ 
stance we use has a 
more interesting life- 
history than a so-called 
“lump” of sugar—the word 
“cube" is perhaps more 
dignified and descriptive. 

When you drop the cubes 
into your coffee the life- 
history is ended. Sugar is 
the child of science and 
care, born in the hot maze 
of the plantation factory 
and given an education 
and a character at the re¬ 
finery where it is pushed 
and pulled from building 
to building and from door 
to floor during the cycle of 
manufacture. Before we 
start in Cuba and end at 
the towering buildings on 
our own waterfront, let us glance at 
some of the economic phases of the 
sugar industry. 

You will probably be surprised to 
know that at present we have in the 
United States an excess of refining ca¬ 
pacity of one half over actual require¬ 
ments or say 2,500,000 tons annually. 
What is the matter with sugar? Nothing 
except the war's aftermath and perhaps 
too much sugar legislation. From 1915 
to 1928 there were 94 sugar bills intro¬ 
duced in Congress! 

In 1929 the American Sugar Refining 
Company refined 1.257.842 tons of raw 
sugar at a profit of 18,166,361.47 or 
about a quarter of a cent a pound. What 
is needed is increased consumption 
and a halt in the growth of production. 
This will result in a slow recovery of 
the industry. 


t# 


g, ’ 

& l ; 


a 


r and May. It is 
ctntrd* or factory 


At the outbreak of the World War in 
1914 about one third of the normal sugar 
supply of the world be¬ 
came locked within the 
battle lines of Europe. En¬ 
gland could no longer se¬ 
cure her needs from Ger¬ 
many and Austria and 
turned to Cuba and Java 
for replacement. All the 
allied countries, and the 
United States later, re¬ 
stricted the consumption 
of sugar during the war. 

After its end in 1918, these 
restrictions were removed 


bags at tbs warehouse. 
Tbs many storage bins 
are of enormous capacity 


and consumers in all countries made a 
wild dash for sugar. In the United States 
in 1920, prices went to over 25 cents a 
pound. Such price levels attracted hid¬ 
den stocks from all parts of the world 
and prices collapsed faster than they 
advanced. 

Porto Rican, Hawaiian, and Philip¬ 
pine sugars enter the continental United 
States free of duty, and together with 
Louisiana cane sugar and western states 
beet sugars, now supply over half the 
yearly needs of the United States. Cuba 
produces far more than the remaining 
half. These normally supply all of our 
requirements. Cuba has found great 
difficulty in finding a market elsewhere 
for the surplus sugar that she cannot 
sell to the United States. 

In describing the production and re¬ 
fining of cane sugar let us take Cuba 
as a source of supply. The cane is cut 
from January first to May first, and is 
transported on standard railways from 
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the cane field* to the central* or plan¬ 
tation mill where it is crashed under 
many tone of pressure to extract the 
joke. The cane refuse, bagasse, is used 
as fuel. The thin liquid or juice is treated 
with lime to neutralize the acids pres¬ 
ent, and, after being heated and clari¬ 
fied, is thickened in an evaporator and 
then boiled in a vacuum pan until the 



sugar crystullizes. Finally, the mother 
liquor is driven off in a revolving cen¬ 
trifugal machine and the moist raw sug¬ 
ar is hugged and shipped to the re¬ 
finery in the United Slates. 

Sugar refining, like other major in¬ 
dustries, is availing itself of the ad¬ 
vances in present-day science. Methods 
of production have greatly improved. 
Step by step the laborious methods of 
the past have been replaced by mechani¬ 
cal processes which have eliminated 
waste and reduced costs. Even with the 
greatly increased expense of labor, fuel, 
and materials following the war, the 
present cost of production compares 
favorably with 1914. 

The important steps in the process of 
cane sugar refining are as follows: Land¬ 
ing, storing, and dumping the raw sug¬ 



Above: Raw sugar is mixed with syrup which is removed by a centrifugal. Tha 
““***“< '•* then melted and the impurities are removed. Left: Diagram 

i which i 


ar; washing the 

the raw sugar; clarifying the raw sugar 
solution by filtration through cloth; pur¬ 
ifying and decolorizing the raw sugar 
solution by filtration -through bone- 
black; boiling the char-filtered liquor to 
produce refined granulated sugar; spin¬ 
ning and washing the refined granulated 
sugar; drying and screening the refined 
sugar; packing, warehousing, and ship¬ 
ping the refined sugar. 

The first steps in the operation of a 



Tha refin ary "seamstress” is sewing 
doth on the leaf of a filter prase 



, ing and storing the 

bags of raw sugar. The bin capacity ‘ 
enormous, a refinery using from two to 
five million pounds of raw sugar per 
day. 

The first refining step is washing the 
raw stigur to remove the partially dried 



At tha central station for clarified sugar liquors the color and strength are tasted. 
Tbs Uqis&c has been passed through tha granular boaebUck in tha char fibers 


syrup adhering to the crystals, the proc¬ 
ess being carried out in what is usually 
termed the “wash house.” Raw sugar 
from the storage bins is transferred to 
the top of the wash house by conveyors 
and elevators. Here a “scroll,” or “ming- 











s'ctk^Wft AH*R " ""'MttRCAHt-’W 



Abort! Th« vacuum paui boll tha 
mgar liquor to cryttaljixarion under 
vacuum. Right: "Pan houaa” »how¬ 
ing tha relation to the centrifugal* 

ler,” thoroughly mixes the sugar with 
small quantity of syrup obtained front 
previous washing to form a pasty mai 
termed “magma,” which is run into 
large tank of special form, called 
“mixer.” This tank is equipped with 
slowly revolving stirrer to keep the sug¬ 
ar crystals in suspension. From the bot- 



Tba "sugar holler” it taking a teat 
sample without looting the vacuum 


tom of the mixer the magma is fed to 
the centrifugal machines through large 
dies Valves. 

Thfc modem raw sugar centrifugal 
IttijgUne is cylindrical In shape, either 
46 m 48 Inches in diameter, direct elec- 
trfc drite, self-discharging, and has a 
perforated vertical side wall. The bottom 
of the cylindrical basket ends in a fun¬ 



nel, above which is a large disk fastened 
to the center shaft and revolving with 
the machine. The centrifugal is charged 
while running at slow speed, the magma 
from the slice valve falling onto the disk 
and being thrown of! against the wall of 
the basket to build up a uniform layer, 
about six inches in thickness, against 
the vertical wall. After charging is com¬ 
plete, the machine is run at the full 
speed of about 1000 revolutions per min¬ 
ute. 

When the syrup, which was mixed 
with the sugar and which acted simply 
as a carrier, haa been spun off through 
the perforations of the side wall, the 
sugar is washed with water by means of 
a special spraying device. Finally the 
brake is applied and the machine is 
slowed down to the point where the sug¬ 
ar wall breaks, the loose sugar falling 
out through the nhnel at the bottom and 
Into the aero# which conveys it to the 
melter. The oem pt ete cycle of operations 
takes about 3H tpinutea, and the centrif¬ 
ugal machine discharges from 550 to 
750 pounds of washed sugar. The wash¬ 
ed sugar, altbon^i of 99 percent purity, ■ 


most go through many refining opera¬ 
tions in order to remove this one per¬ 
cent of impurities, and produce the high 
grade product demanded. After mixing 
with water to form it solution containing 
about 64 percent solids, it is ready to 
continue on through the proceoa. 

The next step is the removal of the 
suspended impurities. The raw liquor is 
heated in what are called the “blowups” 
to about 180 degrees Fahrenheit, made 
neutral or slightly alkaline by the addi¬ 
tion of milk of lime, and to it is added 
an inert filtering medium, known as 
diatomaceous earth. The liquor is agi¬ 
tated to keep the filtering medium In 
suspension and la then passed through 
leaf filters at a pressure as high as 60 
pounds per square inch. A cake, com¬ 
posed of a mixture of diatomaceous 
earth and the suspended matter, such 
as fiber, gums, and so on from the r 
sugar, 1 b built up on the surface of the 
leaf while the clear filtrate passes 
through and out of the press. 

T HE next step in the process is the re- 
movi ‘ of the soluble impurilii 
largely organic coloring and mineral 
matters by passing the clarified liquor 
through granular boneblack. This ma¬ 
terial is held in large cylinders, of about 
1200 cubic feet capacity, called “char 
filters." The liquor after being filtered 
through the boneblack is clear, sparkling 
and colorless, and is now ready to go to 
the vacuum pans where crystallization 
occurs. The char is washed, heated in 
kilns, and used over and over again. 

The vacuum pans are large copper 
or cast-iron containers, from 12 to 16 
feet in diameter, heated by copper steam 
coils, which boil the liquor under vac¬ 
uum at a temperature ranging from 120 
to 180 degrees Fahrenheit, depend- 
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ing upon the kind of augar desired. 
By this boiling the crystal* are formed 
and the progress of the operation is de¬ 
termined by withdrawing from time to 
time a small quantity of the contents of 
the pan without breaking the vacuum, 
by means of a “proof-stick” or plunger 
which deposits the sample on a small 
glass plate to be viewed by transmitted 
light. When inspection of sample shows 
crystals to be of the desired size, the 
steam is turned off, the vacuum broken, 
and the pan emptied, the contents run¬ 
ning into mixers similar to those used 
in die wash house. 

F ROM the mixers the warm mass goes 
to the refined sugar centrifugals 
which are direct driven, but not self-dis¬ 
charging. After spinning and washing off 
the mother liquor, the remaining crystals 
_e discharged by means of a mechi 
cal unloader, which is a flat plow fixed 
to a vertical shaft. While the centrifugal 
is rotating slowly the plow deflects the 
sugar from the side wall through an out¬ 
let at the bottom. From the centrifugal 
machines, conveyors carry the moist 
crystals to the drying apparatus. 

Drying is the final step in the refining 
process, the drying apparatus, called 
“granulators,” being horizontal revolv¬ 
ing drums, about 30 feet long and six 
feet in diameter, set at a slight pitch so 
that the material introduced at one end 
will travel slowly to the other. “Baffle 


plates” or shelves on the inside pick up 
the sugar and allow it to fall in a shower, 
a current of heated air being drawn 
through the drum to carry off the mois¬ 
ture. 




The refined sugar it removed from 
the centrifugal by meant of a plow 


The dried product is then screened 
and finally conveyed to bins from which 
it is packed for the market either in bulk 
bags and barrels, or in small packages 
for home consumption. 

Cube sugars or pressed tablets are 
made by molding the inoist granulated 
sugar into the desired shape by a special 
machine. The moist cubes are dried for 
several hours on plates in steam-heated 
ovens, after which they are ready for 
packing. The highest grade tablet sugar 
is made by a special and costly process. 
Liquor of the highest possible purity is 
boiled to grain at high temperature, the 
mass is run into molds which, when cool, 
are spun in centrifugals, the sugur being 
washed by a saturated, high grade, sug¬ 
ar liquor. The sugar is taken from the 
molds in the form of rectangular plates. 
% of an inch thick, which are dried in 
ovens. These plates are sawed into strips 
which are clipped by knives to form the 
brilliant, glittering tablets with the char¬ 
acteristic uneven surfaces. The superior 
quality and appearance of this sugar 
justifies the added cost of manufacture. 

We are indebted to the American 
Sugar Refining Company for our pho¬ 
tographs and for information relative 
to the technical processes of refining. 














VACATIONING AWHEEL 


ByA.P. PECK 


T HE coming of the motor car re¬ 
leased the city- or town-bound ad¬ 
venturous spirit and enabled him 
to reach out-of-the-way places heretofore 
closed to him by the bars of distance. 
But even then he was bound by certain 
limitations imposed by the question of 
food and sleeping quarters unless he 
was hardy enough to withstand the 
rigors of a more or less primitive camp. 
Recently, however, there have appeared 
on the market, in increasing numbers, 
camping trailers that can be drawn by 
any motor car, small or large, and that 
provide in one unit all the comforts of 
home. 

These trailers have been so designed 
and constructed that they follow the 
towing car faithfully and impose but 
little load on the car chassis. It is said 
that a properly designed trailer will de¬ 
crease the top speed of the average car 


only four miles per hour. In backing 
and parking, the trailers are not found 
to present any great difficulty; it is only 
necessary to allow for the greater ef¬ 
fective length of the car, and to remem¬ 
ber not to make too sharp a turn. In 


fact the trailer illustrated at the bottom 
of the opposite page is equipped with 
two safety chains that prevent the trailer 
from assuming too sharp an angle with 
respect to the car. 

From the trailers available we have 



A Covered Wagon trailer in the heart of vacation land 



selected three representative types. The 
one illustrated on this page has a solid 
body in which only the floor in the rear 
section, the kitchen, drops to afford am¬ 
ple head-room while working there. In 
the one shown at the top of the opposite 
page, the sides expand as shown to per¬ 
mit the making-up of double berths on 
each side. In the one at the bottom of 
page, the sides expand and the 
op rises. Thus more than enough room 
is had in all dimensions. On all models 
simple yet positive coupling devices 
connect trailer and car. 

All of these trailers are equipped with 
dcciric lights, storage space for clothes, 
oilets, and facilities for cooking and 
cashing. 











THE BROOM IN INDUSTRY 


By EDWIN P. NORWOOD 


make the try, that a clean shop 
produce* better articles, more 
articles, and these at a much 
lower cost than one that is dirty, 
badly lighted, and littered with 
leaving*. The rule works both 
ways. That is, the more attention 
given to orderliness and cleanli¬ 
ness, the greater the return. The 
less attention, the less return. In¬ 
deed, the expense of this phase of 
upkeep is insignificant when com- 
I pared with the results directly 
traceable to it. 

The broom plays an important part in the There is no one now engaged in 

Ford plant all day long in every section the business of manufacturing 
who is more positive on this point 

F OR some vague reason, never satis- than Henry Ford. He has the right to 
factorily explained, there existed his convictions because he has proved 

for years the belief that a factory the correctness of them. Several years 

could not operate without creating an agu he made this assertion: 

endless amount of dirt. Moreover, “No shop can have morale without 


could not operate without creating an agu he made this assertion: 
endless amount of dirt. Moreover, “No shop can have morale without 
falacious as this premise was, matters cleanliness. We tolerate makeshift 
did not stop there. On the contrary, bad cleanliness no more than makeshift 
logic and unthinking management not methods.” 


only accepted the dirt, but to all out¬ 
ward appearances, actually harbored it. 
The three S’s—smoke, soot, and smudge 


At the time that statement was made 
something less than a thousand men 
were engaged in making this cleanliness 


—were as constant as they were typical, apparent. Now more than 4900 are em- 
Cobwebs consorted in every nook and ployed in what is called the “clean up 


comer. Utter was everywhere. 


department” at the Ford Mot 


This condition fostered innumerable pany’s Rouge Plant, in Dearborn, 

handicaps. To name but a few, the Michigan. This force is engaged solely 

cluttered floors not only hampered the and continuously in the work of pre¬ 
movements of men at their work but serving buildings and accessories in a 

often caused mishaps. Space that might condition of cleanliness. It would appear 

have been utilized for better purposes that keeping thing* clean shows returns, 

was tied up by piles of odds and ends For the sake of designation, these 
seldom drawn upon and of scant value. 

Because of too few and rarely washed r 
windows, shop interiors preserved a 
twilight gloom even on days when the 
sun shone brightest. Considering in¬ 
dustry as a whole, there was incalculable 
waste—a waste of material, a waste of 
time, a waste of efficiency, a waste of 
light, and a waste of men. Further¬ 
more, thaw was an inequality of prod¬ 
uct. Consistency of workmanship was 
not apt to be found in so haphazard 
a netting. 

PUT, happily, the factory world 
•D moves. If there is truth in the old 
saying that one may judge a farmer’s 
pMpdhsot* merely by having a look at his 
febbea, then one may now, and with 
equal assurance, estimate the quality of 
; a factory's output by observing its win- 
: : dews. 

. For it has keen amply demonstrated Tbs plant's highway* aM never aa Utter 

dty tboee Orho have had the wisdom to shew asest eCecdvety the operation of d 


men, according to the nature of their 
work, are called sweepers, window 
washers, painters, pick-up men, and so 
forth. None receives less than the Ford 
minimum wage of seven dollars for an 
eight-hour day, and they are given 
steady employment Does that seem 
fairly high pay for, say, a man who does 
nothing but handle a broom? Assuming 
for a moment that it does, this is to be 
remembered: Though called by the 
names just listed, these men, as viewed 
from the Ford idea, are far more than 
mere cleaners. They are those who, by 
their constant attention to the job given 
them, increase the efficiency of those 
other men who work at machines. The 
work of the two is, to use a shop term, 
cast integral. They are of a piece. Other¬ 
wise we have a return to the old factory 
of uncertain output. 

A SK any Ford shop foreman why his 
■ department benefits from cleanli¬ 
ness and he will not fumble the answer. 
In all probability he will enumerate 
some points that are entirely new to 
you. To begin with there is the impor¬ 
tance of Bunlight. Frequently washed 
windows admit the maximum. Good 
light serves many ends. It raises the 
visibility of all things in the shop, cuts 
down eye strain, reduces the chance of 
work being spoiled through insufficient 
lighting, and, to a large extent, prevents 
accidents. Also, it costs nothing to pro¬ 
duce, excepting, of course, the means 
of giving it freedom of entrance. The 
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shop that take* advantage of all the 
natural light that ia available keep* 
down it* electric light charges. Further¬ 
more, sunlight shows up dirt. 

“it’s the best inspector on the whole 
staff,” one of the foremen declared. 
“Anybody knows that if there’s one 
thing that a dirty wall or a dingy pocket 
can’t stand, it’s a straight shot of sun¬ 
shine. What may pass as pretty fair in 
a dim light often looks mighty bad 
when you flood it with light through 
good clean windows.” 

There are plenty of windows in the 
Rouge Plant buildings to effect this 
flooding. If joined together they would 
total an area covering something like 
330 acres. A great many of these trans¬ 
parent acres are washed as often as 
once a week. To give greater efficiency 
of penetration and to avoid splashing, 
the interior panes are cleaned with 
whitening. That was once the method 
employed on the outside. But the work 
was slow and took too many men front 
jobs equally important. So one day a 
long handled brush was rigged nut and 
a small hose run to it up the side of the 
handle. The thing worked splendidly. 
Now a hollow handle of light weigh! 
metal has displaced the hose. A hose is 
still used but this ia screwed on at the 
bottom. The window cleaners connect 
their implements to convenient taps and 
work. 

AS sunlight in huge quantities is tlius 
-tit.admitted, it is turned to proper ac¬ 
count when it reaches the inside of the 
shops. Much thought has been given to 
that extremely important detail. To 
send the light downward, where it is 
most needed, the upper part of the walls, 
girders, and that portion of the ceiling 
not taken up by skylights, are painted 
in egg-shell white. Experiments demon¬ 
strated that this slightly glossy finish 
made an excellent reflector. 

Other experiments decided that a 
dark blue, tinged with gray, was easiest 
upon the eyes of workers. Therefore all 
machine frames, housings, safety covers, 
and sheathings are painted what is 
termed “machine blue.” For similar 
reasons, the walls to a point a little 
above what is ordinarily thought of as 
wainscoting height, are finished in a 
rather deep gray. Everywhere there is 
consistency in the colors used. Stock- 
bins, racks, and timekeepers’ desks are 
always olive green. Railings are usually 
black. Stacks, and furnace and oven ex¬ 
teriors are coated with aluminum paint 
which resists discoloration from beat. 
Bat all fire appurtenances, such as 
alarm boxes and hydrants, are in red. 
This color likewise designates the lo¬ 
cation of first aid stations. Things need¬ 
ed 1 , quickly can be seen quickly. 

Painting, like window washing, goes 
on continuously. The exterior part* of 
machinery are painted perhaps most 


frequently. This is not done 
by the clewing squad 
but by those within the 
spective departments. Every 
foreman is responsible 
only for the condition but for 
the appearance of the machin 
ery under his supervision. At 
any hour of the day he is pri 
vileged to send 
crib for paint. And he 
structed to make 
whenever the slightest oppur 
tunity affords.Inconsequence 
the amount of “machine blue” 
applied at the Rouge Plant 
each month will exceed 5000 
gallons. That is enough pdint 
to give a sing] 
liat many medium-sized 
ingcs. And while on the sub¬ 
ject of quantities, almost 11,' 
000 gallons of egg-shell 





T HAT the floors may be kept in 
a condition free for mopping. 


***** aouow nwd.« to convey me water X a f ree f„ r mopping, 

two other sets of men have panic- 
white are used on interior walls and nlar jobs to perform. The pick-up crew 

ceilings every month. That which this keeps all floors clear of scrap material 

paint covers reflects a large amount of too large to be easily handled with 

sunlight and so makes working condi- brooms. They go about with small, light 

tions easier, Work more efficient, the carts. That which they gather travels 


output greater, and the i 


Making every day paint-up day is sound 
economy. 


i lower, to the Rouge Plant salvaging depart¬ 


ment to be turned to various uses. 
Smaller bits—metal leavings, stray 


Cement floors and concrete exteriors chips, or steel shavings that have 

of buildings are treated with a paint eluded the conveyors provided to re- 


specially prepared for this type of sur¬ 
face. Acid-resisting coats are used on 


ccive them—are placed in rubbish cans, 
of which there are thouswds through- 


all battery room floors, and fume-proof out the plant. This work goes on hour 

enamel is applied to the walls and ceil- after hour so that at no time are men 

ings. This type of paint extends to o*e who are engaged at machines, at fur- 

in the laboratories. naces, or in any other line of work ever 

So the washers of acres of windows obliged to walk across or stwd upon 


let in the sunlight and the painters si 


anything bnt an absolutely clean floor. 


that all which this sunlight examines Yet the sweepers never interfere with 
is good to look upon. Between the com- operations. It is interesting to watch 
ing and going of the painters the wash- how they contrive to introduce them- 
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•rive* tad their broom* 
without, apparently, fatter- 
poaiag rimer. 

Modi mace goes into the 
rubbish een. just men- 
Uoned. At the end of meal 
periods, boxes or bags 
that have contained lunch¬ 
es, newspapers that are to 
be thrown away, all things 
that would otherwise litter 
the shops, are deposited in 
these receptacles by the 
entire factory force. No 
one need take more than a 
half dosen steps to find 
such a container. Making 
use of them keeps the sur¬ 
roundings a more pleas¬ 
ant place in which to 
work. The rubbish cans 
are emptied every two 
hours. In reclamation 



open hearth furnaces are operating continuously 


yards situated outside the various 
buildings, the contents are immediately 
sorted and all things, including the 
smallest pieces of metal, wood, and 
clean paper, sent to the division of sal¬ 
vage. The comparatively little that re¬ 
mains following this process is scooped 
into dump tractors and used for filling 


aisles and interior driveways, less sub¬ 
ject to oil or litterings from machines 
or furnaces, are mopped once a day. 
That represents quite a job. There are 
almost 7,000,000 square feet of floor 
space in this huge galaxy of buildings. 
True, a portion of it is occupied by ma¬ 
chinery. Yet perhaps a half is accessible 


uneven ground at various points in the to mop and broom. Moreover, that 
plant property. which is accessible is nothing less than 

that. There are no unreachable holes 


T O facilitate the work of the scrub¬ 
bers, every shop has its system of 
pipes and faucets. Boiling water seeth¬ 
ing with steam comes through mains 
that are laid in tunnels which lead from 
the power houses. From these larger 
conduits, a net-work of smaller pipes 
travels to points convenient for use. 
They sprout from almost every support¬ 
ing post. 

Between many of these columns are 
hundreds of large pipes of quite a dif¬ 
ferent character that disappear through 
the roofs. These are part of the air suc¬ 
tion systems. Leading upward to them 
are smaller pipes with nozzles set close 


or unsavory pockets. 

Whatever the exact free floor area 
may be, these figures are positive: Each 
month the cleaning department uses 
more than 1700 barrels of general clean¬ 
er, almost 800 barrels of soda ash, 70 
barrels of soap powder, and calls upon 
the salvaging department to supply it 
with mop pails at the rate of 150 a day. 

No matter where you go, whether to 
the carpenter shop hidden away at one 
edge of the 1100 acres that form the 
plant property; to the locomotive re¬ 
pair shop situated in an equally remote 
corner; or to the general assembly 


twitbUng which stands in the heart of 
i t - ev er yw h ere are to be found men 
keeping things clean. And in all place* 
you will see an abundance of sunlight. 
Consider the motors building. It is al¬ 
most a third of a mile long by half that 
in width. Down its length runs a cov¬ 
ered street, easily wide enough to allow 
two trucks to pass. Walk along it, stop 
when and where you will and look in as 
many directions as you like. Always, 
about you and as far as the eye can 
reach beyond, you will see things 
bathed in sunlight. 

O R go to the open hearth building 
where furnaces are making steel and 
this steel is being cast into ingots. Ad¬ 
jacent to it is the steel mill where the 
ingots are being converted into blooms 
and the blooms turned into billets and 
bars. Sunlight. Tons of itl 
Can a steel mill and an open hearth 
furnace building be kept clean? There 
was a time when such an idea would 
have been laughed out of industry. Yet 
here the visitor may spend an entire 
day and depart with his linen less soiled 
than it would be in an equal number 
of hours spent in a metropolitan busi¬ 
ness district. Such, at any rate, has 
been this writer’s experience, not once 
but upon a dozen occasions. 

Considering the whole subject, a pure 
fundamental asserts itself: Excellence 
of material and workmanship to one 
side; measurements that limit some mo¬ 
tor parts in the making to ten-thou¬ 
sandths of an inch, ignored for the mo¬ 
ment; rigidity of inspection in manu¬ 
facture likewise dismissed; how, you 
ask yourself, could anything save that 
which is fine come from shops kept so 
scrupulously clean? And you depart 
carrying a pretty fair notion as to why 
Henry Ford finds it good business to 
employ almost a twentieth of the Rouge 
Plant force of more than 100,000 men, 
solely to give battle to litter and dirt. 


to work done by such machines as the 
grinders. As quickly as emery, fiber, or 
the dust of metal drops from the wheels 
that produce it, that dust is drawn into 
these nozzles to be shot into collector 
bins stationed on the various roofs, 
there to be placed in bags and disposed 
of aooording to kind. And while this 
operation is apart from a story which 
deals with the cleaning squad, it never¬ 
theless has much to do with the cleanli¬ 
ness of the surroundings in which men 
work. It furnishes scores upon scores 
of invisible brooms that not only keep 
air and lungs clean, but greatly reduce 
the task delegated to those of corn- 
straw and fiber. 

All floors in every department and in 
every factory office at the Rouge Plant 
are scrubbed every eight hours, and 
many areas immediately adjacent to ma- 
ehino*, every two hours. The wider 






Two example* of Diesel-powered buses that are made in regular (taadard model* 


THE DIESEL ON THE HIGHWAY 


T HE present-day gasoline engine for 
commercial vehicles has reached a 
stage of development at which rev¬ 
olutionary alterations in design with 
a View to increased working economy 
appear 

gives a stimulus to the idea of obtaining 
a further decrease in running costs of 
commercial vehicles by the use of a 
much cheaper fuel; and already for 
many years the foremost engine design¬ 
ers of the world have been occupied 
with the problem of applying the prin¬ 
ciple of the Diesel engine to a power 
unit for motor trucks, buses, and so on. 

In this attempt to develop the Diesel 
for highway use the designers were con¬ 
fronted with several serious problems. 
The most important of these was the 
excessive weight of the Diesel and the 
necessity of getting a speed with it com¬ 
parable to that of the ordinary gasoline 
engine. These two problems were in¬ 
separably connected, since it is well 
known that high-speed machines can be 
constructed much lighter in all their 
parts than slow running machines for 
equal power output. In addition to this, 
there was the necessity, in connection 
with the high speed, to inject very small 
quantities of fuel in a finely atomised 
state and with sufficient speed into the 
combustion chamber, and to adjust this 
to the extremely variable load of the 
commercial vehicle. 



Some months ago there was intro¬ 
duced to this country a motor bus pow¬ 
ered by a Mercedes-Benz crude-oil, or 
Diesel, engine. Representing the result 
of years of thorough research, this 


intro- fuel-air mixture through a special in- 

i pow- serted burner into the combustion 

til, or chamber proper, 
result This new bus crude-oil engine haa 
, this six cylinders of 105 millimeter bore by 
roke. At 1300 r 

and tions per minute, the engine delivers 
» this 70 horsepower. The fuel pumps—one 
date, for each cylinder -are collected in one 


commercial vehicles in Europe; and tions per minute 
even though its introduction to this 70 horsepower. 1 
country is of comparatively recent date, for each cylinder 
American companies are already oj»er- block housing, 
ating a large number of buses with this The atomizers, 
power unit. To our knowledge this is injection valves, i 


The atomizers, which are also called 
injection valves, are spring-loaded nee- 


I 


the first and only complete Diesel-pow- dies which rlose up the atomizer open- 
ered motor bus to be manufactured and 
sold in regular standard stock models. 

The motor functions in accord! 
with the Mercedes-Benz pre-combiis 
system. The principal advantage of th 
pre-combustion chamber lies 
the fact that it replaces the < 
pressor, since it fulfills the 
quirements of introducing the 
fuel into the actual combustion 
chamber with perfect atomization 
and intimate admixture with the 
air. The fuel is not injected 
directly into the part of the 
cylinder swept by the pis- 
ton but into a pre-combus¬ 
tion chamber where it 0 
undergoes partial combus¬ 
tion. The extra pressure 
thus generated in this Section through a cylinder showing: A, the fuel 

small chamber drives the spray; B, glow plug; snd C, pre-combustion chamber 

_ ing with a conical seating. The section 

of i!ie needle projecting upon the seat 
ing gives the fuel an opportunity to 
elevate the needle against the pressure 
of the spring. The fuel is, of course, 
supplied from the pump in a measured 
quantity for each cylinder. 

This Diesel is started with an electric 
starter, exactly the same as any gasoline 
engine. To facilitate the starting of the 
cold engine, Bosch incandescent heaters, 
commonly called “glow plugs,” which 
The nsw bus Dieeel engin* is a cUan project into the pre-combustion Cham- 
Th* fuat pump i* shown on per, are heated by the current from the 

tbs side in tha left-hand picturs battery and are then dispensed with. 










SOLVING A 3400 YEAR 

OLD EGYPTIAN ENIGMA 


T O glean a knowledge of the excavation* of 
the Metropolitan Museum of Art at Thebe* i* 
really like trying to follow a three year aerial, 
for the work extend* over that period of time and 
the widely (paced chapters become more in¬ 
teresting as we progress. If you will look back 
over your file of the Scientific American you 
will find "Adventurous Archeology” In the 
January, 1929 issue; “Egyptian Vandalism 
3400 Years Ago” in June, 1929, and finally 
“An Archeologist-Detective at Work” in the 
March, 1930 issue. All these article* refer 
more or less to Hat-shepsut whose desire for 
power got her into posthumous trouble. Her 
daughter married young Thutmose HI, who 
ier nephew and stepson! The mother- 
in-law kindly acted os regent but she 
, declined to quit when he reached his 

ft. majority. She was the antique pro- 

■Kfc totype of Catherine of Russia 

and other female tyrants. For 12 
years this indomitable mother- 


in-law, et cetera, kept the throne of 
Egypt. She wa* very vain and bulk the 
temple of Deir el Bahri to justify her 
assumption of the rule and depicted 
herself as a man. The Irate son-in-law 
after her death extirpated all memorials 
to her and it is in the quarries and 
dumps that we must look for the frag¬ 
ments. This having been done and the 
world combed for missing pieces, we 
can at least have the satisfaction of see¬ 
ing how this wilful woman really looked. 

Mr. Herbert E. Wlnlock, who is one 
of the best writers on archeology we 
have, describes the later developments 
in his last report It will be remembered 
that in previous years parts of a marble¬ 
like limestone head and other portions 
of the body had been found. The ma¬ 
terial suggested a headless seated statue 
of Hat-shepsut in Berlin. Surmise led 
to certainty when Mr. Winlock went to 



Upper left: Tht far-flung 
fragments of (ha statue 
of Hat-ahaptut assembled 
and restored. Left: Load¬ 
ing statue* on the truck 
at Deir el Bahri. Right: 
Ferrying the statues a- 
crose tha river Nile. Low¬ 
er kft: Unloading the 
truck (using an American 
hoist block) opposite Lux¬ 
or Temple. All tha frag¬ 
man ts carefully boxed 
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warn obtained t most imposing granite parities, bat “after 2000 years 
sphinx and the Metropolitan Museum the Egyptian brewer bad de- 
acquired a complete seated statue which veloped a culture" says Mr. 
will always be one of the prizes of the Winlock, "almost comparable 
Egyptian Department. The account of to the modern, without the 
the attitude of the Berlin authorities is aid of the paraphernalia of 
most refreshing and shows the real un- microscopes and filters." 
selfishness of science. With the mummy of the 

Mr. Winlock refers most interestingly King’s daughter Entiu-ny the 
to such curious archeological finds, explorers found in the coffin 
“Such accidents—and some of them far a spare wig remarkably pre¬ 
lect excusable—have separated scores served but almost solidified 
of mutilated works of art in the past, with the still sticky pomade 
but for it to be admitted that such sepa- in which it had been soaked, 
rations are final and forever hardly fits An examination of the mum- 
the modern way of looking at things, my showed that she was a 
It smacks too much of the old-fashioned very short woman, 4 feet 10 
amateur—and just a bit of the collec- inches tall, but exlraordi- 
tor of curios, to whom a meaningless nnrily fat. She was about 70 
scrap of rock becomes a treasure if it years old, but the hairdress- 
has been chipped off the corner of the era and undertakers made 
Great Pyramid or fetched from the her look weirdly and grutes- 
Great Wall of China. At least, to our quely young. The burial 
intense mutual pleasure. Dr. Schafer (of furniture even of one of 
the State Museums, Berlin) and 1 found Entiu-ny's rank was, in her 
each other feeling that way.” day, never a* elaborate as it 




'i. 


In the vast, cavernous shops of the Metropoli¬ 
tan Museum the statues are being repaired 


The work of putting together the frag¬ 
ments was done in New York with ex¬ 
treme care. Mr. Winlock says: “After 
all, it was only guesswork whether the 



A spat* wig found in a coffin is 

stiff with sticky antique pomade 

fragments would fit, but when even the 
last sliver from the tip of the nose 
clicked into place, something louder 
than the proverbial sigh of relief es¬ 
caped me.” 

The rest of the report is extremely 
interesting, detailing some of the routine 
work necessitated by the previous ex¬ 
plorations. The methodically plundered 
tomb of Meryet-amun which we have 
previously described gave up many ob¬ 
ject* of interest. A large amphora or 
jar contained a yeasty sediment of beer 
wh£efe .was analysed by Dr. Grflss of 
Berlin who found that the yeast could 
be called "pun.” About 3400 a.c., the 
yeaat was a wild organism full of im- 



Tht Oatris figure 29 inch* high 
coocoaUd a fell of papyrus (Uft) 


had been in early, more primitive times. 

Scandals had been very prevalent in 
ancient Thebes and the Thebans began 
to realize that their dead could hardly 
keep their treasures because of the dis¬ 
honest actions of the living. Therefore 
they turned rather to questions of con¬ 
duct for the departed to observe before 
the strange collection of gods, genii, and 
demons who formed such an important 
place in the uncanny universe to which 
they were bound. So it was not surpris¬ 
ing to find a “Book of the Dead” 
as a voie mecum. In the one found with 
Entiu-ny it was an 18%-foot papy¬ 
rus enclosed in an Osiris figure 25% 
inches high. There was a circular patch 
of wood in the bottom held in place with 
plaster. When this was pried loose, the 
papyrus easily slipped out, almost as 
fresh as when it was enclosed. The papy¬ 
rus Is now on exhibition at the Museum. 






THE ARISTOCRATS OF MOTORDOM 


rflHE 26th annual Automobile Salon synonymous with the highest grade of and it is evident that people who can 

I waa held at the Hotel Commodore, coach work a generation and a half afford such expensive cars want an aU- 

* New York City, recently and pre- ago. The modern coach builder knows weather body. 

sented a notable collection of cars of no geographical bounds and some of the It is not true, as has been reported, 
best bodies shown came from that all the cars were arranged to match 

■ Pasadena, California. Practically shades in milady’s Paris gowns. While 

all the chassis were of standard we may have hats, shoes, gloves, and 

make. The cars represent a great bags to match the costume, we have not 

variety of styles and the newest yet put the car into the color scheme 

ideas are introduced. Garish col- although some fashion editors would 

ora were generally absent and the like to make us think so. Some of the 

tendency was towards subdued cars, more particularly of the sports 

colors in exterior finish. The in- type, are very rakish in appearance with 

terlor finishing, on the other hand, “laid-back ear” effects, 

showed much individual develop- The metal parts do not hide their light 
ment. The selection of woods was under a bushel and stainless steel and 

very carefully made and the cabi- chromium plate arc very much in evi- 

net work was of a very high or- dence. Polished radiator screens were 

der. The bodies were generally quite a feature of the show. On some 

lower than last year and the pas- of the models the metal tire cover har- 

senger accommodation was com- monizes with the rest of the body. Long- 

fortable as to seats. There were er wheel bases are made necessary by 

many convertible models shown the longer hoods required by the great 

Rifhti Marmon sixtasn ha* been 
unified and there it no appearance 
of a body set on a chassis. A bore: The 
built-in trunk encloses the gas tank 


the highest type ranging in price up to 
25,000 dollars. The 90 models exhibited 
had an aggregate value of over 1,000,- 
000 dollars. Most of the bodies shown 
were the handiwork of individual coach 
builders who specialize in designing 
cars to suit the individual tastes of par¬ 
ticular customers. Certainly the show¬ 
ing indicates that the art of the coach 
builder has developed very radically 
along artistic lines. The product of 
“Brewster & Co., Inc.” is a far cry fj 
“Brewster of Broome Street” which 
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power plants. The size of the doors is 
very noteworthy. In one Italian car one 
door, over five feet long, took the place 
of the usnal two. On this car the run¬ 
ning board was pontoon-shaped. In some 
of the new designs the body sides are 
carried down over the side of the frame, 
covering the running boards. Many of 
the cars displayed very large bumpers of 
the single-bar type; others are character¬ 
ized by large head lamps of entirely new 
design streamlined to harmonize with the 
car and to cut down the wind resistance. 

Some of the woods employed are so 
rare that it would take a professor from 
the Forest Products laboratory to name 



Rolls-Royce four-passenger sport car looked 21,730 dollars worth and made a 
sensation. The lines are ultra-modern with das hing curves and sloping windows 



of course we have had radios in cars 
for some time, they have rarely been so 
cleverly concealed. There was another 
car scheduled for the Salon which wbb 
kidnapped at St. Louis and never got 
to New York at all. We show the rea¬ 
son diagrammatically. Perhaps the new 
owner wanted to enjoy his new car im¬ 
mediately. Well, it had a bar, if the 
truth must come out and there was ice 
“nnd everything.” The maker of the 
chassis exhibited another car which in 
addition to the radio had a cute little 
Imiidoir powdering alcove about six by 
nine inches which can be lighted inde¬ 
pendently. 

Wc will not attempt to catalogue the 
bewildering display*. Wc have selected 
a few of whnt we might call the high 
spots of the show and we present these 
in pictorial form, some of the photo¬ 
graphs being specially taken for tkitt 


them. Some of the inlays are in silver 
and one even had Wedgwood medallions. 

Several of the cars had a duplicate 
instrument board, usually somewhat ab¬ 
breviated. The opinion as to the merit* 
and disadvantages of such an arrange¬ 
ment varies. Some contend that it Con¬ 
duces to “rear seat driving” which is 
dangerous, as we all concede, and others 
tliiak that if you cannot trust your 
dk^Stur with a high-priced car and 
yoMr Hves that another speedometer will 
not better matters. 

One of the cars shown had a fine ra¬ 
dio with concealed loud speaker. While 




Hm interior of this luxurious car, shown abort, p ossums many novel features. 
Thor* is a r*Jio with loud speaker, a duplicate speedometer, end a dock. At the 
side is a minor and cabinet independently lighted for the urn of the ladies 


purpose. There is one feature of the 
Salon which is especially noteworthy 
and that is the brilliancy of the patron¬ 
age. The leaders in social life and in 
the business and professional world lend 
their endorsement to this super-show by 
their presence. Society reporters are on 
hand and the list of distinguished visi¬ 
tors sounded very much like a list of box 
holders in the golden circle at the opera. 

The sales at the Salon were very large, 
341,000 dollars worth being disposed of 
in the first two days, the volume of busi¬ 
ness being much greater than last year. 
One company alone received orders for 
22 of its specially built cars. 
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Teach Deaf and Dumb Children 
with Gaa 

D EAF and dumb youngsters »re finding 
gas an ally in their struggle fox an 
education, according to a report from Lon¬ 
don. 

They watch the Sicken of a gaa flame 


ALEXANDER KLEMIN 
In charge, Daniel Guggenheim School 
of Aeronautic*, New York University 
A. E. BUCHANAN, Jr. 

Lehigh University 
MORRIS FISHBEIN, M.D. 

Editor Journal of (he American 
Mndicml Association, and of Hygmia 



(hat aa an automobile r 
cable makes a ground oontact with the 
frame of the car. This contact diachargea 
the static electricity which may have been 
developed in the car dne to ita rapid motion, 
and thua obviate* the unpleasant shock the 
driver and toll gate keeper would otherwise 
receive when exchanging money and ticket. 

The cable company humorously refers to 
this user of their product as probably the 
“smallest consumer of the shortest con 
raercial lengths” of their cable in tb 
world. 



A piece of cable imbedded In con¬ 
crete "grounds” the static of a car 

as an instructor pronounces the letters of 
the alphabet, and then attempt to imitate 
the teacher, visualizing their effort by the 
vibrations of the Same. The average student 
learns the alphabet in three months by this 
method, educators report. 

Wire Cable Static Abaorber 

W HAT is perhaps an unusual use of 
steel cable recently c*me to light when 
« photograph was received by the Broderick 
and Baacom Rope Company from one of 
their Florida distributors. 

The photograph, which Is reproduced on 
this page, (hows a small section of steel 
cable imbedded la the roadway just outside 
the tell station at one cad of the bridge 
spanning Old Tampa Bay between thmps 
and St. Petersburg, Florida. The end*this 
cable, which project* poasibly ataefflbom 
tb* aorfaco, 1* fw«l«d out 


Wood Alcohol aa an Antl-freeae 

A RECENT report published by the 
United States Bureau of Mines rela¬ 
tive to the use of methanol aa an anti¬ 
freeze for automobile radiators adds a 
strong note to the argument that a reason¬ 
able use of this chemical la not dangerous. 
This report represents work done under n 
co-operative agreement between the United 
States Bureau of Mines and the Carbide 
and Carbon Chemicals Corporation, the 
DuPont Ammonia Company, and the Com¬ 
mercial Solvent* Corporation. The conclu¬ 
sions and recommendations contained in 
this report are as follows: 

"1. Observations made by the Bureau of 
Mines have indicated that there is no dan¬ 
ger of poisoning from the reasonable use 
of methanol aa an anti-freeze for automobile 
radiator*. 

“2. The evidence that methanol poison¬ 
ing has been caused by absorption through 
the rids is rare and inconclusive. 

”3. Practically continuous exposure to 
low ooooe ntr atkms and short intermittent 
exposure to high concentrations of inetha¬ 
nol cause ho apparent ham; but, on the 
other hand, continued exposure to high 
co n centration * will cause seriooa poisoning. 

“4. All methanol, whether made by wood 
distillation methods or synthetic methods, 
or whether ft I* crude, refined, or highly 
pari fled. Is poisonous when taken Internally. 
It will cease smiou* poisoning, bHadneas, 


and possibly death when as little as t 
ounce* is taken into the stomach. 

”5. To avoid misuse it i* recommended 
that in the future all anti-freeze methanol 
be brightly colored to enable garage 7" 
tendanta and the public to identify It'' 
methanol; and to warn against misuse, p 
licularly for beverage purposes. 

“6. Tire largest producers of metha- 
anti-frecze label their containers ao aa 
- the hazards of misuse 
methanol and also issue information 
Instructions to garage attendants and, 
consuming public warning against its ’ 
use. It is recommended that these prel 
lionary measures be adopted by all | 
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engineer for the Illinois Gists Company. 

In the apparatus invented by Dr. Duval, 
the magnitude of strain in a piece of glass 
is measured by the degree of deflection of 
the needle of an ammeter. 

Referring to the diagram, “A” is a source 
of light, the rays of which are gathered in 
the lens *‘B,” and pass through the orifice 
"C.” These rays are interrupted by the re¬ 
volving perforated disk “D,” and then 
passed through the polarizing prism “E." 
] The parallel rays are gathered by the tens 
* “F," impinging upon the prism “G.” Any 
rays passing through this second prism ex¬ 
cite the photo-electric cell “H" and current 
set up in this cell is amplified by the radio 
amplifier “M B and registered in ammeter 
“K." 

To operate, the prisms are rotated to the 
point where the ammeter registers a slight 
positive reading. If a glass without strain 
Is inserted in the stream of rays between 
“F" and “C,” the ammeter will register a 
negative reading on account of the reduc¬ 
tion in the volume of light caused by the 
glass. On the other hand, a glass which 
shows strain will give a positive reading 
depending upon the magnitude of the 
strain, as strained glass rotates the polar¬ 
ized light. A high-frequency current is gen¬ 
erated in the photo-electric cell which is 
amplified by the radio amplifier. The in¬ 
strument should have considerable use in 
the glass industry.— A. E. B. 

Corn Harvesting by Machinery 

I MACtNE if you can the modern wheat 
belt farmer attempting to harvest a huge 
wheat crop with the old-fashioned cradle. 
In this modern age such u thing would be 
unbelievable. Yet, until recently no rebel 
from old methods of corn harvesting has 
been afforded the corn raiser. The corn 
grower lias been forced, through no fault 
of his own, to harvest his crop largely with 
tools no less antiquated than the wood 


With the development of the Gleaner 
Baldwin Corn Combine, the com grower 
will get a new deal. This new machine will 
cut, she)), clean, and bin the corn, and at 
the same time clear the field for the plow. 
The fewer completes the job in one opera¬ 
tion aty^ rides while he is doing it. The 
cost of d*ing Urta.-ccording to tests before 
m* A to be a fraction 
oyer tHU W bushel contrasted to 
•bout ll cenWtyr'tushel by hand methods. 
V'A» tty machine Yawn through the corn 



field the rotary notched cutters shown in an 
accompanying photograph cut two rows of 
stalks at a time. As the stalks are cut they 
fall, or are carried, into the steel harvester 
pan. The rapidly revolving steel conveyor 
feeder conveys them directly into the cylin¬ 
der. This cylinder shells the corn which is 
then transported to a cleaner. The stalks 
arc kept in constant agitation as they pass 
through the separator to the ground. 

The shelled com is given the first clean¬ 
ing by a blast of air from the separator fan. 
Final cleaning is a simple sifting process, 
and refuse that reaches the shoe is sifted 
and blown from the corn. The com passes 
through the chaffers and an auxiliary screen 
and is then conveyed to a bin. Although uu 
large amount of corn is cracked hy the 
cylinder, provision is made for saving that 
which passes through the auxiliary screen. 
Power is supplied by a model-A Kuril 
engine whieh is regular equipment on all 
Gleaner Baldwin Combines. 

This Combine is Convertible so that it 
will harvest wheat, oats, llax, barley, or 
other field seed crop. 

Treatment of Burns 

T HERE is no injury so immediately pain¬ 
ful __ . “ . v • 

and no other injury so dangerous to life 
as a serious burn. Clinicians are likely to 
rlassify burns in three groups according 
to their severity, representing what are 
called first, second, or third degree burns. 
The classification has to do with the depth 
of the burn and the amount of surfuce 
destroyed. 

There has been for many years an at- 
empi to control the incidence of bums 
hrough proper care in industry ami in the 
home, and the number of deaths from them 


is unquestionably decreasing. In Creat 
Britain there were 251 deaths in the period 
from 1899 to 1903 in one large London 
hospital, as contrasted with 19 deaths in 
the period from 1924 to 1928. In the for¬ 
mer period, there were 990 cases in the 
hospital, whereas in the latter there were 
only 286. 

Among the reasons for the decline, ac¬ 
cording to Dr. Charles Donald, are the re¬ 
placement of oil lamps ami other liquid 
lights by the electric bulb, discontinuation 
of the use of flannelette as clothing, fac¬ 
tory regulations, and belter attention to the 
child in the home. In Great Britain there 
is a law making it a punishable offense to 
leave a child under seven years of age in 
u room with an unprotected firel 

The reason for the diminished mortality 
from burns is believed by Doctor Donald 
to he a better method of treatment of these 
conditions by the medical profession in re¬ 
cent years, ft has been recognized from the 
first that one of the most important meth¬ 
ods of control of the burn is to cover it 
up in order to prevent irritation of the 
portion from pain due to stimulation of 
the excised nerve endings. 

During the war, the para 
burns had great vogue. This involved pain 

.. .. . ' , . “ . 'rich harden .. 

and formed a protective coating. Before 
the use of poraflin. n was a common custom 
in the home to cover the hum with oil nr 
with a mixture of equal parts of olive oil 
and lime water or with any other good 
covering. While this represents good first- 
aid treatment, it is not the safe method of 
treatment for tmimotintr cleanliness and 
healing. Burn ointments usually consist of 
a mixture of zinc, oxide, boric acid, 
eucalyptus, vaseline, lanolin, and castor oil. 

It has been recognized that the burned 




tissue may be absorbed by tbe Wood and 
pntdaoe tozk changes is tba body. In¬ 
vestigator* base shown that a eevere bum 


of the body, with thickness of the blood, 
and that it i« important to get considerable 
quantities of fluid into tbe patient If be it 
to survive. 

The moet recently accepted treatment of 
borne 1* the tannic acid treatment. In title 
method, the firet-eid treatment, which ie 
usually a greasy substance, is removed by 


c A M E « Mi;.A k? 

New Turk City, will have three distinct 
tracks divided by safety guards IS bchaa 
wide. This fact vu recently announced by 
Commissioner Albert Goldman and Edward 
A. Byrne, Chief Engineer of tbe Department 
of Plant and Struct ores. 

The tracks will actually take the form of 
gutters, each slightly over five feet seven 


' -:'vnfs«inr'Vi^r 

hi its body design, at high speed, it acareaty 
touches the ground, with a oonaeqnem sav¬ 
ing in tire wear. If a speed of MO miles 
per hour oould be attained tbe car would 
actually rise in the air. Another feature of 
the remarkable car ia that the engine is 
situated at the rear aa shown in the li¬ 


the safety guards which separate the three 
lanes. At the end of the bridge the motorist 
is routed into these lanes in such a way aa 




Cantor Oil Increasing an Motor 
Lubricant Abroad ^ 

T HE use of castor oil aa a lubricant for 
automobile and airplane motors becomes 
more and more general in France. The cul¬ 
tivation of castor-oil plants has increased 
in Morocco and Algeria in the last three or 
four years. The results obtained have been 
very satisfactory and castor oil ia used to 


illustration, 
weighed about 33 tons, 
was 30 feet long, 8 feet 
wide, and was 3 feet thick 


washing with benzene. Blisters 
vitalized skin are removed with sterile in¬ 
struments and the burned area ia then 
sprayed with a 5 percent watery solution 
of tannic acid. This must be made up fresh, 
since it breaks down, on standing, to the leas 
astringent gallic acid. It is customary where 
there ia much emergency work involving 
the treatment of burns to put up the tannic 
acid in waxed envelopes, 1.5 grams or 23 
grains of the tannic acid to be dissolved 
in one ounce or 30 cubic centimeters of 
boiled water in order to make a 5 percent 
solution. When there is a serious burn 
about the face, care must be taken to pro¬ 
tect the eyea from the tannic acid spray. 
It ia cuatomary to spray the bums with the 
tannic acid anlution every hour until a 
heavy brown or black crust ia produced. 
The production of thia crust makes it un- 


them frequently, which ia a painful pro¬ 
cedure. 

If the burn ia extensive, the person can 
lie on a bed. The bed clothing should not 
be permitted to touch the burned area. It 
ia cuatomary to cover the patient with a 
tent containing electric lights which will 
keep the patient warm and aid the drying 
of the secretions. 

Obviously one of the chief dangers of 
bums ia the infection of the wound and the 
intoxication from the burned area. Thia 
must be taken care of promptly by a physi¬ 
cian who can lake care of the indications 
as they arise. The treatment of bums can 
be resolved into prompt cleansing by anti¬ 
septic methods of all burns; the covering 
of superficial burns with some protective 
ointment, oil, or melted wax; and the use 
of tbe tannic acid apray for 
■\ F. 


“Tracks” for Motorists on Bridge 

T HE motorist’s prtctict 
sod out arf a traffic line 
tsfsj on S bridge it not only la dan 
but serves to retard traffic. For that 
tbs upper desk roadway of the Qu 
bridge oonuecting Brooklyn and Mi 


to eliminate aa nearly as possible any 
crowding in any particular lane. Having 
once entered a lane the motorist cannot 
weave in and out of the various lines with¬ 
out bumping over the safety guards. 

It is expected that this system will ex- 
pedite traffic over the new upper deck 
roadway which will be completed and open¬ 
ed for traffic early next summer. It will 
accommodate 40,000 automobiles in 24 
hours. The main deck of the bridge handles 
90,000 cars a day. 

The “R-100” Motor Car 

S IR DENIS BURNEY, the designer of 
the British airship R-100, has built a 
remarkable motor car which made its ap¬ 
pearance on the streets of London recently, 
its streamlines are based on those of the 
airship, in order to counteract wind resist¬ 
ance, and it ia claimed that the car will 
cut gasoline consumption by SO percent. 
Due to the aerodynamic principles involved 


The acidity of castor oil has been one 
of its chief disadvantages. Now, castor oil 
neutralized by triethylamine prepared for 
this purpose is used. The triethylamine ia 
a viscous liquid formed by mixing primary, 
secondary, and tertiary amines and it can 
be used to counteract exactly the free acid 
in castor oil. The oil thus neutralised is 
washed with water, filtered, and dried. It 
has lost none of its lubricating properties 
and is indefinitely stable.—A. E. B. 

Clothing and the Child 

A BRITISH psychologist recently under¬ 
took an inquiry among 122 girls and 
183 boys between the ages of 6 and IS, with 
a view to finding out their attitude toward 
clothing. A result of the study indicated 
that children up to about the age of nine 
look on clothing simply as being decorative 
and would probably, if free to choose, wear 
anything as long aa the color is sufficiently 
brilliant. From the tenth to the twelfth 


some attention is given to design and cut 
aa well aa to color. At this age, tbe child 
begins to be disturbed by convention which 
demands care for and consideration of 
clothing. As the girl grows older, she begins 
to sublimate her interest in her body on to 
the clothing. 

The author finds that tbe motive of 
modesty is strongly considered iu c 
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donwith cloths*, so far as the girls In 
lowtr clause* of society are concerned. Ap¬ 
parently the lower clans* have not yet ac¬ 
cepted the widely held opinion among 
higher classes that a lightly dressed body is 
not necessarily and deliberately immodest. 

Children axe particularly intolerant of 
tight or rough clothing, and complain par¬ 
ticularly of too'much heat. Evidently the 
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Diesel-powered craft, and for propulsion of 
smaller boats than lute heretofore had the 
advantage of that safe and economical 
prime mover. 

Finding it necessary to deliver to a yacht 
at New York one of the little generator sets 
in the shortest possible time, it was decided 
to power a truck with one of the engines and 
give it a reliability test and at the same time 
determine the adaptability of the Diesel 
engine to highway transportation. Accord¬ 
ingly, the gasoline power plant was re- 


123 

15 gallons of fuel oil were obtained at a 
flour mill at ten cents per gallon. The short 
run of 131 miles for this day is accounted 
for by a late start, several detours, and a 
considerable mileage of high crowned nar¬ 
row roads which made slow going necessary 
with the rather top-heavy overload. 

At Scranton it was thought best to replen¬ 
ish the fuel supply, but as it was Sundsy, 
fuel oil was not obtainable, and three gal¬ 
lons of kerosene which bad been used to 
wash out an engine base were obtained from 


Phwer from Salt of Ocean '! 
1~1EFF.RF.NCK his been made in these 
JLI. columns to the spectacular efforts of 
Georges Claude, French scientist, to produce 
power by utilizing the difference in tem¬ 
perature which exists between surface water 
and the water from the depths of the sea. 
Claude’s pioneering experiments at Matan- 
zas, Cuba, have been recounted at length 
in the daily press. The preliminary experi¬ 
ments have been adjudged very promising, 
and the inventor is convinced that -he has 
led Lbe way to a new and unlimited source 
of the world’s power requirements. 

Now comes a new suggestion along analo¬ 
gous lines. Following the same general 
principles, it has been proposed in a recent 
report to the Academy of Sciences of 
France to use the differences of vapor pres¬ 
sure, not of warm and cold water, hut of 
waters of different salt content. At the 
mouths of rivers, a large volume of fresh 
water is found immediately in contact with 
a large volume of salt water, and it seems 
possible, by means of a suitable apparatus 
built on principles similar to those demon¬ 
strated by Ceorges Claude, to utilize the 
difference in vapor pressures. No experi¬ 
mental work has yet been done to test out 
this proposal.— A. E. B. 

An American Diesel-Engined 
Track 

A DEMONSTRATION of the possibilities 
of the Diesel engine in highway trans¬ 
portation waa recently made when the Hill 
Diesel Engine Company installed one of 
their four-cylinder Diesel engines in a Reo 
Speed Wagon and transported a Diesel- 
electric geaerator set from their factory at 
Lansing to New York and established a 
record for low cost transportation that will 
probably stand for some time. 

While the engine design follows closely 
recent automotive practice, it waa developed 
mainly to meet the need for a light-weight, 
high-speed Diesel engine for auxiliary 
power on motonhips, yachts, and other 


The four-cylhader Diesel 
engine manufactured by 
the Hill Diasd Engine 
Company with automotive 
transmission with which 
it was equipped before 


The run of the truck to 
New York provided a 
practical test of the Diesel 
engine in road service 


moved from a one-ton Reo Speed Wagon 
and the Dicsr) installed in its place, using 
the same transmission and rear axle gear 
ratio of 5 Vt In 1. The engine alone weighs 
700 pounds, and the truck complete with¬ 
out load. 4300 pounds. The load weighed 
2300 pounds, so the gross weight was 6000 
pounds. 

After installation of the engine, the truck 
was given a few minutes’ trial, loaded, and 
started on the long trip to New York. The 
fuel tank which had a capacity of IB gal¬ 
lons was filled with Michigan oil, known 
as Zilwaukee fuel oil, having a gravity of 
26 degrees Bsumi, 

The route taken was via Detroit, Toledo, 
Norwalk, Elyria, Barea, Bedford, Ravenna, 
and Warren, Ohio, then Sharon, Meadville, 
Waterford, thence through Scranton and 
Carbondale, Pennsylvania, to Middletown, 
New York, then down to Nyack, New York, 
where the load waa delivered and installed 
on the yacht at Petenon’s shipyard. 

At Barea, Ohio, room for 10 gallons of 
fuel oil was found in the tank and this 
quantity waa obtained at an ice plant at 
five cents per gallon. The engineer did not 
know the gravity of this fuel, but it was 
fairly heavy black oil purchased for use 
in a large atationary engine. The run was 
continued to Sharon, Pennsylvania, where 
a stop waa made for the night, the distance 
for the day being 287 mile*. The next day’s 
run was to Youngsville, Pennsylvania, where 



a garage and five gallons of clean kerosene 
were obtained from a filling station. Thia 
filling carried the truck through to its 
destination with three gallona to spare. 

This last day’s run was 252 miles. 

Total distance traveled . ... 959 miles 

Total fuel consumed.48 gal. 

Miles per gallon of fuel. 20 

Weight of pay load.2300 lbs. 

Ton-miles pay loud.1102 miles 

Ton-miles per gallon . 23 

Total cost of fuel .*3.72 

Cost of fuel per ton-mile pay load .$0.003375 

The return trip was made with 1200- 
pound load via Middletown, Binghamton, 
Elmira, Dansville, Hamburg, and Buffalo 
and thence, by boat, to Detroit, and by 
highway to Lansing. This return trip was 
shorter, and the cost of fuel per ton-mile 
pay-load was *0.00418. 

It is believed that these results constitute 
a low cost record for highway freight trans¬ 
port, and further, that it is the first Ameri¬ 
can Diesel engine powered truck to make a 
long distance service run. 



The Dihssfsstglnsd Reo tmdt reedy for the nm'toNew York 


Testing Vision of Future Drivers 

R ECENT examinations given to appli¬ 
cants for motor vehicle operators’ 
licenses in Connecticut show that about 15 
percent of all those applying wear or need 
eyeglasses. Only about 52 percent of all 
appear to have perfect eyesight. About 1 
per-ent are refused licenses because of poor 
vision. Eight percent are given restricted 
licenses, which permit them to drive only 
when wearing spectacle*. Many applicant# 
have been made aware of minor defects of 
vision. In a majority of casea these defect* 
are corrected by the use of eyeglasses or 
some other means, and after re-examination 
the applicant Is licensed to drive. 

There is always a question os to how 
much a physical defect will interfere with 
proper driving. It is an interesting question, 
and one which comes before an adminis¬ 
trator many timet. 

Tbs answer seems to be, as applied in 
modern practice, that a person may be de¬ 
fective in almost any sense except sight 
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and yet driTt* cat successfully. The theory 
or htr of compensation applies. It appeart 
that when one tenae or faculty la deficient 
the otbeta become more acute or more 
efident. 

It remaiaa true, however, that good eye- 
eight ie eaaentlal in the operation of an 
automobile. All etalea which have examina¬ 
tion for proapective driven carefully con- 
aider thia qualification. Eyeoight teats are 



Flexible propeller hub which waa 
designed Co avoid torsional vibration 


common. Usually they are no adjusted that 
they will detect lack of v 
make a person unsafe as an operator. Most 
of the tests will determine whether the per¬ 
son examined can distinguish a moving 
object within 200 feet. Few are discovered 
with such poor vision as that, but such 
persons do exist. In most cases the eyesight 
troubles can Ire corrected.—Robbins B. 
Stoeckel, Commissioner of Motor Vehicles, 
State of Connecticut, in the United States 
Daily. 

Itching Skin 

I T has been said again and again that 
the skin is the mirror of the body. Re¬ 
cently John II. Stokes has been giving 
special attention to the effect ou the skin 
of emotional and nervous states, lie point 
out that itching of an apparently norma 
skin may arise from a submerged or re¬ 
pressed anxiety or desire. Il ilso rec¬ 
ognized tliat such itching t ltave an 

underlying sexual stress or c g. Quite 
frequently the person derives ure from 
or some 


A Flexible Propeller Hub 

S OLDIERS crossing a Strong bridge may 
cause it to break down if the rhythm of 
their step happens to coincide with the 
natural vibration of the bridge. In the tame 
manner, when the firing impulses of an 
aircraft engine happen to coincide with 
the period of vibration or rate at which the 
crankshaft twists back and forth when put 
in torsion, the twist of the shaft may become 
dangerously great. A shaft may be enor¬ 
mously strong and yet give rise to this 
dangerous phenomenon known as “reso¬ 
nance." Very often the resonance occurs at 
a low engine speed, say about 1000 or 1100 
revolution* per minute, and once this speed 
la passed all traces of resonance disappear. 


To cure resonance completely the period 
of vibration of the shaft should be very 
long, eo that the oscillation! of the shaft 
are elweye too elow to “get in step” with 
the firing impulse* of the engine. The shaft 
should be lew stiff to achieve this end. 
But to make a shaft less stiff may mean 
weakening it dangerously. The Royal Air¬ 
craft Factory in England claim* to have 
found a solution of the problem. Whenever 
“resonance” is present, the shaft is left 
just as it is, but a flexible hub is employed. 

A normal airscrew hub is employed, but 
it is free to float on the shaft. The pro¬ 
peller is driven by means of radial spring 
arms, the central boss of the arms being 
keyed to the shaft in the usual way. This 
reduce* the stiffness of the system, slows 
down the period of oscillation, yet at the 
same time affects the strength not at all. 
-A. K. 

An Italian Helicopter 

I .. _ _ thriller, entitled the “Jury 

of Death" we read of the city of Cayuga, 
do iated by gangsters who use helicop¬ 
ters, or “eopt " s a method of trans¬ 
portation. The ts” land on roofs and 
serve gangslei police alike. It ia a 

strange thing imaginative writers, 

whether novelists or newspaper men, seem 
convinced of the coming of the helicopter, 
while the technicians are very doubtful. In 
the D'Ascanio helicopter, described some- 

press, all existing helicopter records for 
endurance, distance, and altitude have been 
broken, and the hopes of the helicopter ex¬ 
ponents raised afresh. 

The D'Ascanio helicopter has been flown 
at the Ciampino Nord Aerodrome in Italy, 
both in the open and inside an airship 
hangar. 

It consists of a cruciform framework 
fuselage, surmounted ul the centre by two 
large horizontal propellers, rotating in op¬ 
posite directions. The propellers arc really 
large wings, jointed at the roots, with 


horizontal plane. By driving on* or other 
of these small propeller* the craft can he 
tilted and caused to proceed along any 
direction. Therefore extreme flexibility of 
movement ia achieved. 

The machine is a single seater weighing 
only 1750 pounds and powered with an 
85 horsepower Fiat engine. During it* tests, 
the D’Ascanio helicopter took off and 
landed in a circle 49 feet in diameter, and 
maintained steady flight at an altitude of 
13 feet. The record for altitude wee secured 
by a climb to a height of 59 feet, and the 
endurance record was broken by a flight 
of 8 minutes, 45V4 seconds. During tome 
tests, the machine flew “hands off” with 
perfect steadiness. 

While these are only preliminary trials, 
they give great promise.— A. K. 

Barnaby on Cliding 

I IEUTENANT RALPH S. BARNABY of 
J the Navy Bure t of Aeronaut 
distinguished 

gliding as long ago as 1911 in self-in¬ 
structed gliding flights. In August 1929 ho 
soared for 15 minutes and 6 seconds at 
South Wellflcet, Massachusetts, qualifying 
as the first “first-class glider pilot" in this 
country. It was Lieutenant Barnaby who 
in January of last year launched bis glider 
from the airship Los Angeles in flight over 
Lakehurst and reached the landing field, 
3000 feet below in 12 minutes, lie hat now 

is thoroughly in keeping with his knowledge 
anti experience. 

To glance through this book is to learn 
what a rich and complex art gliders and 
glider construction have become. There are 
now primary gliders, secondary training 
gliders, and soaring planes of wonderful 
delicacy and efficiency. There is a whole 
theory of gliding in being. Gliders can bn 
launched off a hill, by towing behind an 
automobile, by use of a ground crew, and 
by means of an automatic shock cord. The 
phenomenon of soaring in an up current. 



The rec or d- b realdng D’Ascanio helicopter in flight 


elevators at the tips. By changing the angle 
of the elevators, the pilot can change the 
angle of incidence of the main blades. 
When the wing* are set at a positive angle 
the craft ascends; when set at a negative 
angle, the craft descends. When the engine 
quits, the rotating airfoils act a* a windmill 
and give the helicopter parachntsl qualities. 
At each end of the fuselage cross there 
ue small propellers, also rotating in s 


when the . suitable hiQ or 

ridge, ie well understood. 

Now students of the art are delving Into 
soaring in “thermic currents." Thee* axe 
vertical currents caused by heeled air ris¬ 
ing and cold air descending. Venations hi 
radiation from the sun ind the nature of 
the ground cause certain bodies of air to 
become heated and ascend. Adf tatmpla, 
the sun shining on a plowed field wiQ beat 
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the sir above it very rapidly. Cool air blow¬ 
ing in from the water will be wanned by 
the land and will rise. Soft, smooth, 
cumulua clouds, with their towers and val¬ 
leys, are the tops of such rising currents 
of air. The warm air rising bears moisture 
with it. As the air reaches higher altitudes 
it cools. Cool air will not hold as much 
moisture as warm air. It condenses in the 
form of the cumulua clouds. It was by 
soaring under one of these clouds, whose 
origin is so simply explained by the author, 
that Robert Kronfield, at the Wasserkuppc 
(Germany) Meet in 1929, was able to soar 
to a height of 7000 feet, and by gliding 
from cloud to cloud continued his flight for 
nearly 100 miles, an achievement which 
appears almost miraculous to us. 

While Barnaby is an enthusiastic glider 
pilot, he strikes a conservative note in a 
chapter on “The Future." “Gliding on lev- 
el ground or even from a moderate hill, 
launched by shock-cord, palls after a lew 
flights. It is all very well for beginners 
but even the wildest enthusiast will tiro 
of it before long. Automobile towing to 
higher altitudes from which one may en¬ 
joy a prolonged glide with easy turns back 
to the ground will carry things along a bit 
further. The real fact remains that the 


has s number of industrial possibilities, 
and that it is an excellent * craft for the 
sportsman owner. 

He is courageously endeavoring to prove 
his case by building and flying the Heinen 
Air Yacht, one of the smallest airships on 
record. 

The specifications of the Air Yacht are 
interesting. The overall length la 104 feel, 
maximum diameter 27 feet, length of car 
22 feet. Inflated, the ship has s height of 
39 feet; deflated, it is only nine feet high. 
The gas capacity is 39,700 cubic feet. The 
total weight empty is 1700 pounds. The 
toul lifting capacity is given a» 2700 
pounds, which postulates rather more than 
GO pounds lift per 1000 cubie feet of gas. 
The airship is powered with a Brownback- 
Tiger radial, air-cooled, six-cylinder engine 
of between 90 and 100 horsepower. The 
maximum speed of the airship is estimated 
at 65 miles per hour with the engine work¬ 
ing at 1700 revolutions per minute. 

When inflated with hydrogen, the useful 
load is abont 860 pounds, including one 
pilot, three passengers, and enough gas 
for 250 miles flying. With helium the useful 
load la only 700 pounds because of the 
higher specific weight of the gas 
its reduced lift. 


A pamphlet <Wcribing the airship give, 
sots* interesting figures on expenditure* 
for fuel and gas. 

The consumption of lifting gas is es¬ 
timated at 1 percent of the gross volume per 
every 24 hours of operation; in other words 
a loss of some 400 cubic feet a day. The 
gasoline consumption is given as six gallons 
an hour. The cost of hydrogen, furnished in 
200 cubie feet containers by commercial 
plants, is $1.15 per 100 cubic feet. Helium 
is much more expensive, six to eight dollar* 
per 100 cubie feet, but of course this gas 
can be purified and used over and over 
again. (See page 56, January 19S1, 
Scientific American.) 

These figures certainly do not look ter¬ 
rifying, although tho maintenance of even 
a small airship is an expensive matter. 

Airships are classified generally in three 
types—rigid*, semi-rigids, and non-rigids. 
In the rigid there is a complete internal 
structure of duralumin girders and steel 
wires, one of the most complicated and 
refined structures known to the engineer. In 
the semi-rigid, there is a combination of a 
rigid keel with tension iorces taken by the 
fabric covering. In the non-rigid airship 
such as Heinen's, there is no internal struc¬ 
ture whatsoever; reliance is placed entirely 
on Internal pressure lor maintaining the 
form of the airship. 

That internal pressure alone, with noth¬ 
ing but flexible fabric, can constitute a 
structure, may seem puzzling at first. The 
airship has its lift distributed, its loads 
concentrated. Therefore it has the charac¬ 
ter of a beam. How can a flexible material 
provide the characteristics of a beam, which 
we associate with steel girders? If a beam 
will bend, surely the flexible fabric will 
buckle either at the top or the bottom, de¬ 
pending on how the loads are distributed t 
The answer is that the internal pressure, a 
little higher than the surrounding atmos¬ 
pheric pressure, puts the whole of the air¬ 
ship fabric in tension. Therefore any 
compression forces which come on to the 
upper part of the fabric are neutralised by 
the tension and the airship not only pre¬ 
serves its form but is capable of support¬ 
ing considerable bending moments. 

The reader may ask how this internal 


ultimate goal of gliding is soaring and 
unless soaring terrain is available, gilding 
aa a sport ia bound to wane.” 

There are many good soaring aites to be 
found. Cape Cod, Massachusetts, Point 
Lome, California, Uniontown, Pennsylvania, 
and Elmira, New York, have already shown 
their possibilities. But enthusiastic pro¬ 
moters of glider clubs and schools must 
take all the facts of the situation into ac¬ 
count, and that is one of the real services 
rendered by this splendid book.— A. K. 


A Sportsman’* Airship 

W E are accustomed to think of airships 
as craft of huge size, with millions of 
cubie fes# of gas capacity, a number of 
powerful engines, and a range adequate for 
transoceanic travel. Captain Anton Heines, 
former Zeppelin pilot and employed a* a 
practical expert by the United States Navy 
during the construction of the Shenandoah, 
la of the opinion, that there ia also aoopc for 



the small airship, that the small airship 


Captain Hainan in tb* cur of Us nafl aJraUp 
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Tfc* hm liaa ia the coaveniltmal, bat 
thoroughly effactive balkaet tod cooop 
tjdtm. At the lower pert of the beg U e 
oollepeible air compartment known a* the 
ballonet. Ae the airahip rieea when ballaet 
la thrown overboard, the helium or hydro¬ 
gen gaa in the main compartments expands 
and the airbag collapses. When the pilot 
wiahea to descend he releases a little gas, 
and as the helium or hydrogen contracts 
a scoop above the pilot’s head is filled with 
air under presaure by the slipstream of the 
propeller. From the scoop the air passes 
through a pipe to the ballonet, and thus 
with the aid of two automatic valves one 
in the main gas compartment and one in 
the ballonet, a certain excess pressure is 
tlways maintained. 

At the bow, where the maximum aerody¬ 
namic pressure of the air is exercised when 
the ship is in flight, special curved nose- 
battens also help to maintain the form of 
the ship. 

The weight of the airship car must be 
carefully transmitted to the fabric and the 
load should not be too localized in its 
application. A number of cables are care¬ 
fully arranged to carry the weight of the 
car, with the pull in each cable subdivided 
into the Bnger patches so that nowhere are 
excessive pulls applied to the fabric itself. 
The system of support can be seen in one 
of our photographs. 

The construction of the airship is novel 
in that it resembles an airplane fuselage 
with undercarriage. The wheels are castor- 
able, which is as it should be, since the 
airship may be required to move sideways 
on the ground. Another photograph illus¬ 
trates the car, with the genial Captain 
Heinen himself in the front compartment. 
Incidentally this photograph shows very 
clearly the air scoop at the front of the 
car, and the air pipe leading up to the bal- 
ionet. At the front is the pilot’s compart¬ 
ment with windows in all directions. In rear 
is the passenger cabin, and aft is the gas 

fanlr 

We are informed that the collapsible 
mooring mast to which the airship is shown 
attached Is surprisingly light and effective. 
It it claimed that with the aid of this moor¬ 
ing mast a ground crew of two men is all 
that ia necessary to handle the airship. 

Experience alone will show whether a 
small airship of this type will prove useful 
as a vehicle of either pleasure or business. 
The Heinen company makes out at least a 
plausible case for Its use as a pleasure 
craft, and alto points out likely possibilities 
for passenger carrying, sightseeing, adver¬ 
tising, poison spraying in agricultural work, 
and for transportation purposes in rough 
and inaccessible country, where even the 
airplane may fail .—A. K. 

Flight In the Stratosphere 

S OMEWHAT to the disgust of the 
Junkers Aircraft Corporation, of Des¬ 
sau, Germany, there have appeared news¬ 
paper accounts of a novel craft to fly at 
a mean altitude of 35,000 feet, and to cover 
the distance between Berlin and New York 
in a few hours, with a flight speed of be¬ 
tween 500 and 000 miles an hour. 

Very little authentic information ia avail¬ 
able on this plan of tbe Junkers Company; 
therefore we can give our imagination full 
scope i« ooosidcriag this now airplane. 
(P/mm turn so pegs 131) 



Who said it wouldn’t 

"WORK”? 

It is a matter of record that less than thirty years 
ago most of the electrical devices that make life 
so much more pleasant today existed only in men’s 
dreams—ideas that wiseacres said would never 
* ‘work.' * In that dawn of the electric age many a 
world-boon might have died in the bud, or lan¬ 
guished for years, had not one electrical manufac¬ 
tory had the pre-vision to throw open its labora¬ 
tories to the "visionaries.” To Robbins & Myers 
at Springfield there came a long procession of 
idcaed men—and what tremendous ideas they 
had! Many great industries of international im¬ 
portance today arc the fruits of those ideas. And 
millions of homes, offices, stores and factories are 
now enjoying the labor-saving, time-saving, serv¬ 
ices of these "wild-idca” inventions which were 
first made to * ’work"— commercially —with R Sc M 
power units. Which may explain why you so often 
hear the advice, "If your problem is electrical, 
take it to Robbins & Myers." 

If you have a problem in electrical-motored ma¬ 
chinery, come to Robbins 4T Myers. We offer you 
the facilities of a completely modern plant and tbe 
experience of )) years' precision manufacture 
in designing, building and applying electric mo¬ 
tors, generators, fan r and electrical appliances. 

Robbins & M^ers.Tnc. 

Springfield, Ohio Brantford, Ontario 
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THE AMATEUR ASTRONOMER 

Conducted by ALBKRT G. INGALLS 


H ARD time* do not »eem to have da 
prewad the amateur telescope making 
“industry" There never before have been 
so much interest in it, so much demand 
for the instruction book “Amateur Tele 
scope Making,’ and so many telescopes 
made We are ’way behind on publication 
of descriptions sent in by workers and find 
we have 28 on hand as we bet,in tins 
month’s make up of the department It 
looks almost as though people who were 
temporarily out of work at last had found 
an opportunity to tackle a job which pre 
sious busy ness had prevented them from 
doing At sin h a lime telescope making 
prmidts 7 f. u d way to keep from going 


cra/y at any late, though our ofhee cynu 
say* it i* a special form of insanity in it 
self However, "the other fellows” pet 
hobbits always have been just a little bit 
crazy It's all a matter of point of view 
Anyway, with Borne 7000 of us addicts all 
gone crazy together, why should we worry 
about cynics’ Let our wives, relative, and 
friends lave about out disease and go ptiv 
bridge if they wish, we shall head for the 
cellar workshop, crawling out of our ludc 
at midnight or only when the roast is m 
tirely clear Many a worker has pleaded an 
imaginary job ‘ that would sufle r if put 
off,” in lieu of a dreaded sot al i filiation 
Telescope making is a line ulilu 

VV/fcll, here are Mini d the dump 
fV tions mentioned allow 

Something original if not unique, a re 
fleeting binocular, is the product of Udmer 
Hanson, R F D. 5, Holdrege, Nebraska 
Let Mr Hanson describe it, noting the 
photograph and aketrh (as drawn by him I 
am this page 

“The mirrors of the binocular have a 
focal length of 54 Inches Fslimated magni 
fylng power with the pair of eyepiecei 
used is about 65 diameters. Oue advantage 
of this telescope over a monocular is, of 
eount, that it erables one to view objects 
-with both eyes It gives an admirable view 
of an object such aa the full moon The 
atereoaropio effect on terrestrial objects up 
to a mile or to ia a great deal exaggerated 
It givea on*. a sense of position of the oh 


jecls viewed, though these objects are 
nvirted and inverted 
‘ rhe method of grinding and polishing 
two six inch mirrors to the same focal 
length was as follows Both minors were 
ground alternately on one tool In rough 
grinding the minors were changed on the 
tool once on each wet, and in the finer 
stages they were chinged several times 
in a wet The polishing was done somewhat 
in the same manner as in the grinding 
Only one pitch lap was used 
‘ The mirrors were tested and figured in 
dividually with the knife edge, but annul 
taneouely with binocular eyepieces Tins 
test was not diffit nit t> set up, and should 


prove quite valuable m determining the 
focal length of binocular mirrors Although 
the test was not made before the mirrois 
had been brought to approximately tho 
same figure, 'l showed them to have the 
same focal length on the first trial The 
test was very interesting as the imagr 
mill I lie viewed with beth eyes and hy 


manipulating the eyepieces in certain ways 
it was possible to examine the images of the 
pinhole individually, and compare them 
with one another When viewed as one image 
with both eyes the pinhole has the appear 
anee of solidity The performance of this 
telescope is good end gives a wonderful 
binocular view of the heavenly bodies It 
was not much more difficult to make than 
an average reflector 

* 1 he pedestal ia a half of a rear axle 
housing A brake drum is used for R A 
circle and a protractor for declination. A 
slender tube without lens, mounted on the 
telescope, is used for sighting” 

Mr Hanson alno made two single tubed 
reflectors of which photographs are repro 
duced He WTites concerning one of them 
‘ 1 he open tube tele scope is a 10 inch 
with a focal length of 79 ini hes The polar 
txis is a heavy spindle with bearings and 
huh, frim the front wherl of an autnmo 
bile Ihe fork of rhe telescope is fastened 
to a plate welded to the spindle body The 
tube of the telescope has a counter weight at 
the bottom end, and then is also enough 
clearance between the liottiim of the tube 
and the fork to permit one to view tho Pole 
Star, or to reach any part of the sky The 
adapter tube, diagonal, and eyepiece are 
all in one unit wlnrh tan be revolved in 
the support so that no neck craning is 
necessary The whole telescope can be 
moved about on its casters This open tube 
telescope was made with the one purpose 
in view—to improve on seeing, and as com 
pared with the same mirror used before in 
a metal tube, a marked improvement, with 
steadier seeing, is noticeable” 

J AMES A McCARROLL, 521 Palisade 
Avenue, leaneck. New Jersey, en archi 




Mr. Hanson with his binocular; also his 10-inch and 12-inch reflectors 
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tact, ha. turned hit natural inclination into 
• amurture at unique design tot aupport- 
lng hi« lix-inch mirror. He write#: “After 
grinding, poiiabing, and figuring the mirror 
twice I obtained very utisfactory results. 
The tube i# made of thin galvanized 
leader pipe and the hexagonal piece* 
around it and the lengthwise slats are of 
wood, the latter being for protection. The 



Mr. McCarroil and reflector 


convex attachment to the bottom of the 
wooden cell in a ten cent aluminum imwl 
partly filled with plaster of Paris, and is 
mainly for making the tube balance at the 
desired point. 

“The diagonal is a glass mirror and the 
eyepiece a single lena from an old tele- 
scope, having a focal length of about an 
inch and a quarter. All the optical parts 
are completely adjustable and easily re¬ 
movable, which would seem to be a ne¬ 
cessity. The finder is a 114-inch metal tube 
with a ’lie-inch hole in a stop at the eye 
end and a hall inch stop opening at the 
other. Having no place to set an equatorial 
mounting permanently 1 made the 'revolv¬ 
ing post’ altaximuth type shown in the 
photograph and this has proved satisfac¬ 
tory. By attaching wooden rings and slats 
to the light sheet metal tube most o( the 


working ones. The instrument weiglts S3 
pounds and the total cost was less than 
90 dollars. I consider my small outlay in 
'Amateur Telescope Making’ one of the 
best investments I ever have made, as it 
has provided me with a hobby which from 
all indications will furnish me with a fas¬ 
cinating indoor and outdoor sport for the 
rest of my life—at very little expense.” 

TV7E learn of some very definite signs of 
W life in Pittsburgh where the enter¬ 
prising amateurs are organised as “The 
Astronomical Section of the Academy of 
Science and Art of Pittsburgh,” Leo J. 
Scanlon, Secretary-treasurer, 1405 East 
Street, N. S. Pittsburgh, Pennsylvania. They 
have worked out an aluminum observatory 
having original features. The story is too 
long for our available apace but later we 
may find place for e pert of it. 



. . . yet perfect Mechanically and Optically 


I) EGARDLESS of use no camera ex* 
1\ cell the Leica in lens and shutter 

J uality . . . regardless of price few pro- 
uee pictures of such beauty and clarity. 
Made by European craftsmen, Leica is 
equipped with tne famous Elmar Anas tig- 
mat F :3.5 lens and a focal plane shutter 
permitting exposures of 1/20 to 1/500 
of a second. Fits the vest pocket or purse, 
takes 36 pictures on a single roll of cin¬ 
ema film, double frame size. And, if you 
want enlargements, Leica pictures re pro¬ 
duce beautifully to 12x18 inches or more. 
See the Leica—at your photographic sup¬ 
ply dealers—or write for pamphlet 1175. 
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E. LEITZ, Inc. 
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CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to (Jet Them 


Directory or Officials and Organiza¬ 
tions Concerned with the Protection 
or Birds and Game, 1930 (Miscellaneous 
Publication No. 92, United Slates Depart¬ 
ment of Agriculture) was compiled by 
Talbott Denmead and Frank G. Grimes. 
Superintendent of Documents, Washing- 
ton, D. Cs—5 cents (coin). 


The Attempt to Define AccressiOn (In- 
ternational Conciliation No. 264, Novem¬ 
ber 1930) by Clyde Eagleton is an attempt 
to clarify ideas on this important subject 
and to bring together the various proposals. 
Carnegie Foundation for International 
Peace, 44 Portland St , Worcester, Mass. 


fully describes a 
recording and 
Brown Instrumen 
Pa. — Gratis. 


Buildings gives valuable information on 
a new problem in construction. Robert W. 
Hunt Co , 22 00 Insurance Exchange, Chi¬ 
cago, III. — Gratis. 


^ survey service of current bul¬ 
letins two year* ago, reader* and 
publisher* of bulletin* alike have 
sx prosssd their thanks. When 
Utter* of appreciation are re¬ 
ceived in ever-increasing num¬ 
bers from (uch distant lands as 
Naw Zealand, Japan, and South 
America, naturally we fed that 
our pride in this section of the 
Scientific American is justified. 
To make this page of greater 
value to our readers, the editor 
shall be glad to consider for 
review papers and bulls tins on 
any phase of science, engineer¬ 
ing. or industry. However, we do 
not wish ordinary catalogs, and 
we will not mention what is ob¬ 
viously propaganda. 

Material submitted should 
give full information is to where 
obtainable end the price, if any, 
so that the reader may obtain 
copies directly without unnec¬ 
essary correspondence. — The 
srj;,~* 


Biology of the Voles of New York 
(Roosevelt Wild Life Bulletin, Volume 
S, No. 4) by Robert T. Hatt is a scientific 
study of meadow mice and related species, 
detailing their value, the damage they do, 
and how lo control them. There are a num¬ 
ber of illustrations including a colored 
plate. The Roosevelt Wild Life Forest Ex¬ 
periment Station, Syracuse, JV. Y _ fljOO. 

The Maritime Provinces, Canada, gives 
a abort description of the developments 
in New Brunswick, Nova Scotia, and Prince 
Edward Island. The wealth of these prov¬ 
inces has been overlooked during the growth 
of western Canada and the industrial ex¬ 
pansion in Ontario and Quebec, and it is 
only now that they are receiving the recog- 


CtviL Engineering (October 1930, Vol. 1, 
No. 1) is a new monthly magazine pub- 
llahod by the American Society of Civil 
Engineer* and 1* a great forward step as It 
deal* with those Interest* of civil engineer¬ 
ing which could not be covered in the more 
technical Proceedings which will, of course, 
ho continued. The style is more facile than 
was heretofore possible. It is beautifully 
produced with adequate illustration*.— 
stmgriem Society of Mechanical Engineers, 
Sg, Net» York City^45M a 
yoOK wff* copies SO cents. 


Growing Trees for Forest Plantinc in 
Montana and Idaho (Circular No. 120, 
U. S. Deportment of Agriculture) by D. S. 
Olson is a fully illustrated monograph on 
the subject Superintendent of Documents, 
Washington, D, C. — 25 cents (Money 
Order). 

Why Some Wood Surfaces Hold Paint 
Longer Than Others (Leaflet No. 62, 
11. S. Department ol Agriculture) by F. L. 
Browne gives the fundamentals o{ painting 
characteristics, when lo repaint, and so on. 
Superintendent of Documents, Washington, 
D. C.— 5 rents (coin). 


The Torsional Effect of Transverse 
Bending Loads on Channel Beams 
(Bulletin No. 211, Engineering Experi¬ 
ment Station, Univenity of Illinois) by 
Fred B. Seely, William J. Putnam and 
William L Schwalbe gives the result of 
many experiments. Engineering Experi¬ 
ment Station, University of Illinois, Urbana, 
Hi.—35 cents. 

Musical Capacity or Adults Repeated 
After Musical Education by Hazel M. 
Stanton and Wilhelmina Koerth Is a study 
ol retest scores and ratings in the Seashore 
Measures of Musical Talent alter three 
yean of musical education in the Eastman 
School el Music, The University ol Roches¬ 
ter. Valuable for all music teachers—De¬ 
portment of Publications, State Univenity 
of Iowa, Iowa City.—55 cents. 


Precision Wire Wound Resistors is a 
useful piece of literature dealing with 
such units and how they may be applied 
to measuring instruments. International 
Resistance Co., 2006 Chestnut St, Philadel¬ 
phia, Pa. — Gratis. 


Nickel Alloy Steel Products. A directory 
of manufacturers, fabricators, and dis¬ 
tributors of nickel-alloy steel product*. The 
carefully annotated list it very imposing 
for a comparatively new industry.— The In¬ 
ternational Nickel Co., lnc n 67 Wall Street, 
New York. — Gratis. 


The Final Settlement of the Repara¬ 
tions Problems Growing Out of the 
World War (International Conciliation, 
September, 1930, No. 262) give* the Pro¬ 
tocol with Annexes approved at the Plenary 
session of the Hague Conference, August 
31, 1929, and agreements concluded at 
the Hague Conference, January, 1930. There 
are 197 pages of text.— Carnegie Endow¬ 
ment for International Peace, 44 Portland 
St., Worcester. Mass. —5 cents. 


Photo-Electric Cells a 

>ns. A 235-page unbound book cc_ 
taining 31 scientific papers delivered before 
the Physical and Optical Societies. The 
Physical and Optical Societies, I Lowther 
Gardens, Exhibition Road, London, S. W. 
I, England—43.12. 


Washinc, Cleaninc, and Poushinc Ma¬ 
terials (Circular of the Bureau of 
Standards, No. 383). The information con¬ 
veyed here i* out of all proportion to the 
nominal charge. The definition! are authori¬ 
tative and the bibliographical references are 
excellent.— Superintendent of Documents, 
Washington, D. C.—10 cents- (coin). 


Aviation Training (Aeronautic* Bulletin 
No. 19, U. S. Department of Commerce, 
Aeronautic* Branch) it a pamphlet in¬ 
tended to acquaint those who are contem¬ 
plating entering the field of aeronautics 
with the methods of acquiring training and 
also tome of the opportunities for employ¬ 
ment It is filled with valuable hints. Aero- 
nautics Branch, Department of Commerce, 
Washington, D. C.—Gratis. 


A Study of Slip Lines, Strain Lines, and 
Cracks in Metals Under Repeated 
Stress (Univenity of Illinois Bulletin, 
Vol. XXVTL, No. 40, June 3,1930, Bulletin 
No. 208) by Herbert F. Moore and Tibor 
Ver gives much valuable information on the 
fracture of metal* under stress. Profusely 
illustrated .—Engineering Experiment Sta¬ 
tion, University of Illinois, Ur hem, 1U.— 
35 cents. 



FEBRUARY • 1931 


SCIENTIFIC AMERICAN 


131 


THE SCIENTIFIC AMERICAN 
DIGEST 

(Continued from page 127) 

Flnt of all, there ii the question of a 
power plant. The ordinary plane loses speed 
as it goes up to high altitude, because, as 
the altitude increases, the density of the' 
air decrease* also, and a smaller amount of 
fuel only can be burned in the cylinders 
of the engine. This difficulty is obviated by 
applying a supercharger to the aircraft 
engine. This supercharger is generally a 
centrifugal compressor, or a Roots blower 
driven either by gearing from the main 
engine, or by a gas turbine which is itself 
propelled by the exhaust of the engine. 
The supercharger supplies the engine with 
air of atmospheric density; therefore the 
power of the engine is maintained up to 
heights exceeding 30,000 feet. 

Granted that the power of the engine can 
be thus maintained at altitude, what is the 
effect on the speed of the airplane? As the 
plane rises to altitude it must fly at a higher 
angle of incidence. Owing to the lesser 
density of the air, the higher angle of in¬ 
cidence is needed to provide more intrinsic 
lifting capacity. At ground level and at 
top speed the wing flies at very low in¬ 
cidence, zero degrees, or even at small 
negative incidence to the wind. With this 
altitude-plane it would be possible to fly 
at 35,000 feet at four degrees incidence, 
provided the power is maintained by the 
supercharger. Now, it so happens that an 
airplane wing is much more efficient at 
four degrees than it is at very small angles; 
therefore, the altitude-plane, when flying 
in rarefied air of great heights, will be 
functioning much more efficiently than in 
high speed condition at ground level. It 
follows from this that with power main¬ 
tained constant the plane can fly some 30 
it height than 

a level. 

inted that the Junkera Company, tak¬ 
ing advantage of all of the aerodynamic 
refinements now at our disposal, can design 

_ r _which will be as efficient and have 

as powerful an engine as a Schneider Cup 
racer, which can attain 400 miles an hour 
at ground level (unofficial reports have it 
that certain British seaplanes have already 
attained this figure) and if we add between 
30 or 40 percent to the 400 miles an hour 
by altitude flight, then a speed of 600 miles 
an hour at 35,000 feet is not beyond the 
realm of possibility. 

There it still another device besides the 
superchargers which has to be embodied in 
our altitude-ship, namely, the variable pitch 
propeller. Since the propeller at altiludo 
has to work in a rarer medium, and at the 
same time has to propel the airplane at a 
greater speed than at ground level, the 
ordinary fixed blade propeller will work 
very inefficiently at height. We must have 
a variable pitch propeller whose pitch can 
be considerably increased for the Journey 
at 35,000 feet height. 

Even this does not end the list of en¬ 
gineering innovations which have to be 
provided. At very high speeds parasite re¬ 
sistance becomes extremely important, for 
more important than increase in weight. 

The modern airplane with its beautiful 
streamline fuselage and finely tapered wing 


hat one remaining item the resistance of 
which can be eliminated—the landing gear. 
There is little doubt that in the Junkers 
altitude plane the landtag gear will be re¬ 
tracted and hidden away, either in the 
fuselage or in the wings, just as a bird 
withdraws its .feet when flying at great 
speed. 

This finishes the engineering difficulties, 
which have to do mainly with the construc¬ 
tion of the airplane, but there is still to be 
considered what happens to the passengers 
and pilots at great altitudes. The passenger 
cabin will undoubtedly have to be made 
in the form of a completely enclosed metal 
shell, capable of resisting a difference in 
pressure between the outside and the in¬ 
side of the cabin. The interior of the cabin 
will have to be supplied with air, com¬ 
pressed so as to bring it back to the pres¬ 
sure and density that we are accustomed to 
in our every-day life. Further, neither the 
pilot nor the passenger can he expected to 
be entirely comfortable if he is to be 
bundled up in electrically heated clothing 
during the comparatively long flight. The 
exhaust of the engine will therefore have to 
be utilized carefully so as to maintain an 
equable temperature inside the cabin. 

There is one very helpful feature in the 
German constructor's plan. At high alti¬ 
tudes, owing to the fact that the earth 
rotates from west to east there is a constant 
high wind blowing from east to west. 
Scientists calculate that this wind may have 
a magnitude of 100 miles an hour, or even 
more. In that case, in flying from Berlin to 
New York, the adventurers of the upper 
air would have a powerful aid to speed. 

We have seen the Germans build success¬ 
fully large rigid airships, the largest flying 
boat in the world, and rocket-propelled air¬ 
planes. Many people of all countries have 
thought of the altitude plane. It is not im¬ 
possible that the Germans may in this field 
also lead the world by their boldness of 
conception and execution.— A. K. 


Cause of the Common Cold 

K R at least 20 years there has been 
itensive research into the question of 
the cause of the common cold. Among the 
most recent reports is one emanating from 
investigators in New York City, including 
Doctors G. S. Shibley, K. C. Mills, and 
A. R. Dochez, who have carried out re¬ 
search on young chimpanzees. They first 
determined the bacteria usually found in 
the upper respiratory tract of the chimpan¬ 
zee, and concluded that chimpanzees are 
susceptible to the human type of infection 
and that the symptoms suffered by these 
ape* resemble those suffered by human 
beings who catch cold. The animals were 
placed in strict quarantine, everything used 
by them was sterilized and strict surgical 
sterility was observed among the workers 
who came in contact with the animals. 

Washings were made from the noses of 
persons suffering with colds. After each 
filtration this material waa injected into the 
nostrils of the chimpanzees. Twenty-eight 
chimpanzees were inoculated, 20 with ma¬ 
terial obtained from patients in acute stages 
of the common cold and eight with material 
obtained from normal individuals at a sea¬ 
son of the year when colds were at their 
lowest incidence. Four animals were ex¬ 
cluded because they had recently suffered 
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plant In Amarillo, Twu, showing tba 
he conp wnor unita in the background 


from respiratory infection. Of the remain¬ 
ing 16, seven contracted experimental colds, 
usually within from 36 to 48 hours after 
inoculation. The animals developed lassi¬ 
tude, loss of appetite, and a mucous nasal 
discharge followed by nasal obstruction, 
sneering, coughing, and sometimes sore 
throat. 

Following these experiments on apes, the 
suthors attempted transmission of colds 
from man to man. Volunteers were secured 
and inoculated exactly as were the apes. 
Nine experiments were completed and in 
four instances colds were successfully trans¬ 
mitted. 

As a result of their investigations, the 
authors conclude that the contagious cold 
in human beings is caused by an invisible 
unculllvable, filirahle agent which probably 
belongs to the gruup of so-called filtrable 
viruses.— M . F . 


Helium Plant Celebrates First 
Birthday 

F ILIUM, the non-inAamraahle gas used 
lor floating lightrr-lhan-air craft, is 
produced commercially only within the 
United States. The government’s newest 
helium plant, located on an 18-acrc site, 
some seven miles from the town of Amarillo, 
Texas, has just completed its first fiscal 
year’s operation and a very interesting de¬ 
scription of the unique operations appeared 
recently in Chemical and Metallurgical En¬ 
gineering . written by C. W. Seibel, super¬ 
vising engineer of the United Slates Bureau 
of Mine*. The Bureau of Mines obtained 
control of the gas rights of a virgin gas 
field comprising some 50.000 acre*. The 


gas reserves of this area are adequate to 
supply the Army and Navy with helium for 
many years. Not only does this field produce 
gas containing nearly 2 percent helium but 
the pressure is such that there is no need 
to compress further the gas in the process 
of helium extraction. The field is connected 



to the plant with a six-inch welded steel 
pipe line about 12 miles in length. 

The natural gas which the plant pro¬ 
cesses ha* a rather high carbon-diuxide con¬ 
tent for fuel gas—about one half of one 
percent—and it ii necessary to remove this 
constituent before the helium can be sepa¬ 
rated. Failure to do so would result in 
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solidifying the carbon dkntWs In tem* ti¬ 
the tubing and thus putting the plant oat 
of opentkm. 

The removal Is accomplished by scrubbing 
the gas under pressure with a 6 percent 
solution of caustic soda. This scrubbing ie 
effected Inside a four-inch pipe having a 
total length of about 1000 feet, and through 
which all of the incoming gas to the plant 
must pass. The caustic soda solution ie 
forced into the gas stream with the aid of 
a plunger-type pump. After the gaa and 
liquid have traveled the length of the pipe 
they are separated by a special trap. 

The gaa, still under pressure, is then con¬ 
veyed to the building In which the helium 
is actually removed. The gas coming to the 
separation building consists chiefly of 
methane, ethane, nitrogen, and somewhat 
leu then 2 percent of helium. In order to 
separate the helinm and get it in a nearly 
pure state, it la necessary to cool the mix¬ 
ture to an exceedingly low temperature. The 
fact that the gaa reaches the plant from the 
field at a pressure of something more than 
650 pounds obviates the necessity of further 
compression. Practically all of the gas which 
enter* the plant at ordinary room tem¬ 
perature is cooled to about 300 degrees be¬ 
low zero, at which temperature the helium 
is separated from the resulting liquid-gas 
mixture. 

The helium finally produced has a purity 
of from 40 to 80 percent, depending on the 
method of operation. It is sent to a gas 
holder and from there re-compressed, care¬ 
fully dried over lump caustic soda, and sent 
through another similar cycle, by which its 
purity is stepped up to about 98 percent. 

The helinm is shipped from the plant 
to the Army and Navy flying fields either in 
tank cars or small cylinders. Each of the 
helium tank cars consists of three or more 
large heavy-walled, seamless steel tanka 
mounted on railroad trucks. These tank can, 
filled to a pressure of 2000 pounds per 
square inch, hold about 200,000 cubic feet 
of free gas.— A. E. B. 

Odorless Varnish 

R EFRIGERATOR manufacturer! have 
been working for the laat three or 
four yean to obtain a synthetic paneling 
material for the construction of their 
“boxes” because of the desirable qualities 
of laminated board. The use of synthetic 
materials of the bakelite type, however, was 
limited as they were not satisfactory when 
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brought Into dote proximity to foodstuffs, 
bocause ol the slight residual trace* of 
phenol odor which were readily absorbed 
by almost any type of fatty produce, such 
a* butter. A new odorless varnish has con¬ 
tributed to the solution of this problem anil 
the use of laminated board is now possible 
for manufacturers of refrigerators and in 
work of a similar nature. During the past 
year the use of laminated stock for hold 
paneling, desk tops, radio panels, window 
decoration, and so on has been quite com¬ 
mon and on the increase.— A. E. B. 

Hupmohile Has Free-wheeling 

F ree-wheeling win be included as 

standard equipment on every new mod¬ 
el produced this year by Hupmobile, ac¬ 
cording to information received by us from 
tbe Hupp Motor Car Corporation too late 
to be included in our review of 1931 cars 
on page 860. In making this announcement, 
Hupmobile Is in the unique position of 
having free-wbeeling not only in all its new 
eight-cylinder cars, but in its new six- 
cylinder models as well. 

As adopted by Hupmobile, free-wheeling 
ia simplicity itself. In free-wheeling, the 
clutch may be used to shift into all speeds. 
It must be used as in ordinary driving 
when shifting into reverse and low speeds 
and from low into second speed. However, 
under certain operating conditions, it is 
easily possible to shift from second to high 
or back from high to second speed in free¬ 
wheeling without using the clutch. When 
free-wheeling is not used, the clutch must 
be used to shift into all gears. 

Hupmobile’* free-wheeling consists of an 
over-running or one-way clutch. This clutch 
permits the gears to remain engaged in 
either second or high speed while the car 
Is rolling forward under its own momentum 
and the engine is idling at a speed equiva¬ 
lent to frum six to eight miles an hour. In 
operation, this clutch operates in a manner 
similar to the well-known bicycle coaBler 
feature, the stem-winding watch, and the 
winding key of a portable moving picture 
camera, in that it turns freely in one direc¬ 
tion and engages when the power is applied 
for an increase in speed. 

Geographical Localization 
of Diseases 

S INCE the time of Noah Webster's famous 
epidemiology, it has been recognized 
that death rates from some diseases are 
frequently higher In some sections of the 
world than others. Thus, the death Tale 
from diabetes diminishes as one approaches 
the equator, and. In general, increases In 
the opposite directions. Dr. C. A. Mills has 
suggested that this increase in the cooler 
and more stimulating regions probably re¬ 
sults from an exhaustion effect of over- 
itimulatioD by the highly changeable cli¬ 
mate. He did not find a sufficient correla¬ 
tion between the rate of the consumption 
of sugar and the death rate from diabetes 
to Indicate a cause and effect relationship. 

Doctor Mills has also given special atten¬ 
tion to the geographical distribution of 
pernicious anemia, goiter, Addison’s disease, 
and angina pectoris. He finds that the tame 
countries that have such a high and In- 
creating death rate from diabetes are also 
the ones «dieted with pernicious aoemit. 
Near the equator, both disease# are much 


less fatal. The distribution does not tppesr 
to be racist, since Italy, Uruguay, and Ice¬ 
land are mainly populated by the white 
race, Ceylon by Indians, tnd the Philip¬ 
pines tnd the Straits Settlements by the 
yellow and brown races. Nevertheless, the 
distribution of the diseases follows the 
geographical rather than the racial dis¬ 
tribution. 

It has been pointed out agsin tnd again 
that simple goiter occurs more frequently 
in regions in which iodine is not prevalent 
in the soil, in the drinking water, or in the 
food used by the people. Exophthalmic 
goiter represents possibly the effect of over- 
stimulation of the metabolic rate. In the 
United States there is a lower death rate 
from this cause In the southern states as 
compared with the northern. There is a 
low rate in all states having a compara¬ 
tively extensive contact with the Atlantic 
Ocean, while the Pacific Coast states show 
a high rate. 

Doctor Mills also points out that during 
almost two years' hospital experience in 
China, he mw little advanced hardening of 
the arteries or its complications in the 
Chinese people. Blood pressure in the 
Chinese ranges considerably below the level 
rommon in the northern United States, and 
tbe basal metabolism and general scale of 
physical activity are correspondingly low. 

The death rate from angina pectoris in 
the southern states ia about half that of the 
northern states. The rate among the Negroes 
is lower than in the white population in 
the south, whereas the rate of the white 
population in the south is only two thirds 
of that of the north. So far as the Negroes 
are concerned, their death rates from per¬ 
nicious anemia and angina pectoris are 
lower than that of the white population: 
for the acme infectious diseases and for 
tuherculosis, they are higher. M. F. 

Gas Helps Railroads Fight Snow 
and Ice 

T HE Chicago & Northwestern Railroad 
recently completed the installation of 
gas burners In the intricate track ap¬ 
proaches to its passenger station in 
Chicago as a weapon against the snow and 
ice of winter blizzards. 

The gas burners are placed underneath 
switches and other track work that must 
be kept free from obstruction. When the 
storms come, the burners are lighted. They 
warm the steel just enough to melt the snow 

Gas heat to keep railroad switches clear 
in winter was first proved practicable in 
Chicago last winter when, during the worst 
blizzard in ten years, the Union passen¬ 
ger station track approaches were kept free 
from obstruction by the burners. Several 
hundred men were required to sweep and 
shovel snow at the Northwestern station, 
according to J. A. Peabody, the railroad’s 
engineer of maintenance, and it was decided 
to profit by the Union itstion’s example. 

Tank Lining Material Resists 

Adds 

A NEW acid-resiatant material for ap¬ 
plication in fluid or plastic form has 
recently been developed tnd placed upon 
the market for uae aa a jointing compound 
in bell and spigot cast-iron water mains and 
for lining tanks made of concrete. Tbe new 
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material mop alto be u«ed for pointing 
Joint* in acid-proof masonry. 

Thit material, known *• Mineralead, it 
marketed in the form of 10-pound ingot*. 
The material ha* a melting point of 113 
degree* Centigrade, and in u*e it it only 
necessary to melt a sufficient number of 
ingots and apply the melted product, either 
in the fused or plastic state, to the work. 
The bate of thin material is sulfur, which 
give* it, according to the claim of the manu¬ 
facturer*, almott complete resistance to 
most acids. Its ahrinkage upon cooling ia 
negligible, so that joints or linings made 
with the material are free from shrinkage 
cracks and pinholes. 

In the tests which have been made with 
Mineralead thus far, excellent resistance to 
certain strengths of all acids except hydro¬ 
fluoric has been indicated. Hydrochloric and 
phosphoric acids of any strength, most 
organic acids of any strength, and dilute 
sulfuric and nitric acids are among the 
acids which have been successfully handled 
in this material. Temperature, however, is a 
limiting factor, as Mineralead is not recom¬ 
mended for temperatures above 100 degrees 
Centigrade. 

A considerable quantity of Mineralead 
is already in use as a jointing material for 
water-supply piping. Test* conducted by 
one of the largest water-supply Bystems in 
the country showed a decided superiority 
for the new material over lead caulking. 
Strength wac considerably higher. No in¬ 
dustrial applications have as yet been made 
with the material as a tank lining, but 
preliminary tests indicate that a strong and 
very resistant surface is produced. 

In the use of Mineralead for lining con¬ 
crete tanks, the material ia heated to the 
liquid state and flowed onto the natural 
concrete surface with a fiber brush. Three 
costings suffice to give a thickness of ‘/it to 
% inch. This ia believed to be sufficient for 
most purposes. As a lining for concrete, 
Minerilead is easier to spply than lead and 
is said to be considerably cheaper. Among 
the uses which have been suggested for 
large-scale trial of the material are: elec¬ 
trolytic cells, tanks for phosphoric acid, 
storage and process tanks fur chamber 


Ideals in Physical Education 

r r is now generally recognized that big 
muscles are not necessarily synonymous 
with perfect health; in fact, the man who 
builds himself extraordinary muscular ap¬ 
paratus in order that lie may compete suc¬ 
cessfully in sports may find this excess 
tissue a hazard rather than an asset after 
middle age when he is unable to continue 
liis excessive exercise. Physical education 
should be planned for the vast majority of 
boys and girls primarily as s means to 
normal exercise of the body and not in 
an attempt to build small models of 
Hercules. 

The tremendous crowds attending foot- 
balL' basket ball, and hockey games have 
gradually caused these sports to be placed 
on a pedestal. Young men make them 
major Interests during their educational 
career*, and find themselves immediately 
after graduation with no means of liveli¬ 
hood, except professionalism in sports and 
capitalisation of publicity through associa¬ 
tion with bond houses. Physical education 


should be planned primarily lor health. 
When it goes beyond this objective, it be¬ 
comes a menace not only to the individual 
but to the curriculum of the educational 
institution.— M. F. 

New Fumigant for Grain Elim¬ 
inate* Fire Hazard 

D evelopment of * new method of 

fumigating grain in storage without 
incurring a fire hazard is an outstanding 
achievement ol government scientist* dur¬ 
ing the past year. Dr. C. L. Marlatt, chief 
of the Bureau of Entomology of the De¬ 
partment of Agriculture, reveal* in hi* an¬ 
nual repon. 

The new fumigant it a mixture of aolid 
carbon dioxide, or “dry ice," and ethylene 
oxide. Testa by commercial handlers of 
grains have proved the valne of the method, 
which ia economical and superior to the 
more familiar carbon disulfide treatment 
of grain, due to its non-inflammability.— 
Science Service. 

Stopping Cracks in Sheet Metal 

E XCESSIVE vibration ia the principal 
cause of cracks in sheet-metal products 
and components. The continuous bending 
to and fro of the fibers causes them to 
rryslatlixe and finally fracture. An effective 
method of preventing cracks in sheet metal 
from enlarging or extending is to drill a 
small hole through the metal at the extreme 
end of the crack. The hole should be so 
located that about three fourths of the drill 
will cut beyond the end of the crack in the 
sound metal. This method should be fol¬ 
lowed even when a sheet-metal patch ia 
riveted over the crack, as otherwise the 
crack will ultimately creep or extend be¬ 
yond the patched area. Oxy-acetylene weld¬ 
ing, however, provides sn ideal method of 
stopping cracks in sheet-metal products, as 
the metal is annealed by the torch flame 
which welds the fibers together.— Machinery. 

Cause of “Jake” Paralysis 

T HE United States Public Health Ser¬ 
vice has proof that technical triortho- 
cresyl phosphate was the cause of thou¬ 
sands of cases of paralysis attributed to 
drinking Jamaica ginger. Ginger itself is 
completely exonerated. The Jamaica ginger 
drink responsible for the paralysis was 
adulterated with the tricreayl phosphate. 
Ginger snaps, ginger bread, and other gin¬ 
ger delicacies need not be shunned for fear 
of the disease. The United States Public 
Health Service has no record of a single 
esse of paralysis caused by ginger put out 
by a reputable pharmaceutical manufac¬ 
turer. 

The adulterant that caused the paralysis 
is a relative of carbolic acid. It ia widely 
used in the manufacture of varnishes, ahel- 
laca, et cetera. It is cheap and easily obtain¬ 
able^ and waa probably used because its 
physical characteristics make it hard to dis¬ 
tinguish from normal ginger constituents. 
—A. E. B. 

The Progress of Medicine 

r f his address delivered at the opening 
of tbs Banting Research Institute of the 
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the major portion of the discovery of in* 
sulifl, Lord Moynihan, perhapa one of the 
moat noted among tiring Brltiah surgeons, 
emphasized tha changing point of view of 
medicine and surgery today. He contrasted 
tha method of Hippocrates, which involved 
tha observation of various symptoms and 
signs with the Galenic method, which con¬ 
cerned modifications occurring in disease 
and a study of these modifications by the 
investigator. 

Doctor Moynihan emphasized particularly 
tha importance of physiology in the medi¬ 
cine of today. Many a hospital has physi¬ 
ologists attached now to its stall. The 
physiologist formerly was concerned entire¬ 
ly with the normal individual. Today he is 
concerned with detecting as early as possi¬ 
ble the first departure from the normal. 

Furthermore, surgery which formerly was 
1 primarily with removing from 
sed body as soon as possible the 
portion which was the center of disease ia 
now concerned primarily with restoring that 
body as nearly as possible to normal state. 
In other words, surgery instead of being 
primarily a mutilating branch of medicine 
has become a reconstructive branch of 
medicine.— M. F. 

Electricity to Make “Trolleys” of 
Steam lines 

afTlHAT most tantalizing of modern 

A mysteries—the time-table” will he 
banished with the electrification of steam 
railroads, according to I. A. Droege, vice 
president of the New York, New Haven & 
Hartford Railroad. 

Addressing a meeting of the electrical 
engineers of the American Railway Asso. 

' t Chicago recently, Mr. Droege 
saw in electrification the hope of providing 
passengers the constant service similar to 
that now received from the street car. 

Although a railroad official for more 
than 25 years, Mr. Droege said he could 
not read a time-table and make connections. 
However, with shorter, faster, and mure 
frequent trains which will come with elec¬ 
trification, passengers will be able to wait 
for the next train without instructions from 
a time-table. 

In discussing the progress of railroad 
electrification, R. F. Schuchardt, chief elec¬ 
trical engineer of the Commonwealth 
Edison Company, announced that last year 
the electric light and power companies 
supplied 1,000,000,000 kilowatt-hours of 
electricity for railway operation. 

Water and Ice Damage Roads 

O UTSTANDING factors causing road 
damage are water and ice, according 
to W. L Watkins of the United States 
Bureau of Chemistry and Soils, who ad¬ 
dressed the eleventh annual meeting of the 
American Soil Survey Association on the 
subject, “The Utilization of Soil Surveying 
in Road Construction.” 

Mr. Watkins based the conclusions of his 
paper on 16 years of soil surveying and road 
construction experience, including four 
years of co-operative studies with the Bu¬ 
reau of Public Roads. With reference to 
the importance of soil survey Mr. Watkins 
said: "A knowledge of soil and soil charac¬ 
teristics enables one to determine in what 
fora and layer* die water and ice occur. 
This knowledge furnishes a basis for deter¬ 


mining the character of non-draiuable soils 
and the intelligent designing of drains.” 

According to Mr. Watkins the detrimen¬ 
tal effects and movement of water are great¬ 
est during the spring thaw and rains and 
are most damaging to non-rigid road sur¬ 
faces. During the winter, ice accumulates 
in some of the subgrade soils in sufficient 
amounts to cause them to become super¬ 
saturated upon thawing and with the flexing 
of the road surface the suhgrade loses its 
stability. The road surface breaks if traffic 
loads are sufficient to exceed the road sur¬ 
face flexibility and subgrade stability. 

Mr. Watkins pointed out that in the 
colder regions of the United States frost 
and ice accumulation associated with cer¬ 
tain types of soil cause a heaving of two 
inches to a foot in concrete roads. Con¬ 
tinuing, he said: 

“This produces a decidedly bumpy sur¬ 
face, often causing a concrete road surface 
to break. Low type road surfaces become 
soft and impassable during the spring thaw. 
Such spots are known as ‘frost boils.’ Frost 
accumulation ia most extensively developed 
in very fine sandy loams, silt loams, and silty 
clay loams but seldom occurs in the granu¬ 
lar structured, more porous portion of the 
soil in sufficient amounts to cause damage, 
unless in a poorly drained position, which 
causes the soil to become puddled. Puddling 
destroys structure, increases density and 
water-holding capacity. This condition is 
common in roads traversing poorly drained 
land ."—The United States Daily. 

OUR POINT OF VIEW 

(Continued from page 85) 



I cruiser, 7500 tons, six-inc!i ('tins, 
to carry six planes. 

11 destroyers, including one destroyer 
leader. 

4 submarines of 1100 tons each. 

In addition, the President has recom¬ 
mended that two battleships he modernized, 
and that 130 airplanes be built for use on 
the eight-inch gun cruisers, built or build¬ 
ing. 

These 18 ships are the beginning, and if 
we continue in accordance with the well- 
planned program of the Navy Department, 
by 1936 we will have, built or building, 
the ships allowed us under the I-nndnn 
Conference. In his testimony before the 
House Committee, Admiral Pratt stated that 
we will not be able to reach our assigned 
jnnage before 1937; this 
mpbasizes the condition of naval inferior- 
that resulted from our failure to build 

during the years 1921-29 when w_. 

lead the world to naval disarmament by e: 
ample. 

This naval program will be a dire . 
boon to our ship-building industry and will 
indirectly benefit many others. Most of the 
cost of a ship is in the labor, and prac 
tically every dollar expended is spent with 
in the Uniled States; the disbursement 
for our new navy will recruit the ranks of 
the gainfully employed and add t 
national security. 


Mr. Stlmaon Kills 
Some Rumors 


Mr. Stims< 
eently paused long 


ing reports, mainly troublesome, reaching 
him from all parts of the world, to deny 
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officially the Crowing raaMi ©secerning Is eddltioa to Iks vlall of Litvinoffi to 
the currant Mp policies of the United Mika, the ioHowiag significant vftita hare 


First: that gay agreement exists between 
France sad tba United State* to withhold 
credits to say nation that ts contemplating 
an iocrciM in anruuceaU. 

Second: that there was any intention on 
the part of the United States to oo-operate 
with other powers fo the “implementation” 
of the Kellogg-Briand Pact, or to partici¬ 
pate more directly in the affaire of Europe. 

Third: that Ambassador Gibson had 
committed the United States to any revi¬ 
sion of the Versailles Treaty. 

Fourth: that Great Britain and the 
United States had come to an agreement 
concerning the “Freedom of the Seas.” 

This authoritative statement will assure 
the American people that their govern¬ 
ment is not unduly involving itself in the 
affairs of Europe. We cannot isolate our¬ 
selves from European developments, nor 
could Washington, John Adams, Jefferson 
Lincoln McKinley, Roosevelt, or Wilson. 
Our people originated in Europe, our past 
development has been largely affected by 
European events, and our future will in¬ 
evitably be profoundly influenced by 
Europe; but we should avoid entangling 
ourselves unnecessarily In Europe’s local 
issues. The statement of Mr. Stimson will 
meet general public approval. 

Croat Britain and the United States 
should be able to find a common meeting 
ground in the matter of the “Freedom of 
the Seas.” If we but realized it, the real 
interests of both states are identical. Both 
have depended for protection upon navies 
rather than armies, and both should uphold 
the belligerent rights of men-of-wor. The 
vigorous employment of sea-power enabled 
Britain to support unaided her long wsr 
against Napoleon, and sustained Lincoln 
in his efforts to preserve the Union. When 
we are neutrals, our trade is vexed by bel¬ 
ligerent war vessels, but we should endure 
this comparatively small inconvenience 
rather than discard (and try to force Great 
Britain to discard) the weapon that has 
preserved both countries in the past and 
will probably stand them in good stead in 
the future. It is significant that France and 
Russia, whose strength abode 

'1 nations unable t 
I support fleets, have always advocated 
I whittling away the advantage* naturally 
adhering to sea-power; we should beware 
‘bow we wantonly kick awiy in the tranquil 
days of peace the prop that supported us 
during the fateful days of war. 


Euhofe was star- 
tied by the recent 
open rapproche¬ 
ment between Soviet 


. —Venlselot R uula lnd Fascist 

Italy. Maxim Litvin- 
off, Soviet representative at the Limitation 
of Arms Conference, voiced his disgust at 
the alleged hypocrisy of the conferee* and 


oatentatiouily proceeded from Geneva to 


concluded between Italy and Russia. The 


not disturb nervous Europe, but there are 
rumors of accompanying secret military 
agreements that bind Russia and Italy with 
Germany, Austria, Hungary, Turkey, and 
Greece into a bloc oppoeed to Fianoe, 
Jugoslavia, Poland, Czechoslovakia, and 
Rumania. 


Mtatapha Kemal at Angora; the Hungarian 
Prime Minister, Bethlen, to Hindenburg at 
Berlin; and the Turkish Foreign Minister 
to Mussolini at Roma. This round of visits 
aroused particular interest and some alarm 
in France, where the hand of Mussolini is 
seen pulling the hidden strings. Official En¬ 
gland, undisturbed, professes to see Italy 
acting as mediator between Germany and 
Russia. England has rarely been nervous 
when the European continent waa fairly 
evenly divided. 

In the new alignment, Russia and Italy 
pass to the side of the nations that loet the 
World War, while France still heads the 
continental nations that won. The French 
group withea a strict enforcement of the 
Versailles Treaty; the opposing group de¬ 
sires to revise the treaty. The instinct of 
Europe to arrange itself into two nearly 
equal group* is an old one, and if France 
succeeds in creating a French bloc on the 
continent her success will almost automatic¬ 
ally result in the creation of an opposition 
bloc. 

One visible result of the re-grouping is 
an increased boldness in Germany, who 
demand* that her late enemies disarm or 
permit her to re-arm. Her very able repre¬ 
sentative at the Disarmament Conference, 
Count von Bernstorff, former ambassador at 
Washington, advanced the artless supposi¬ 
tion that Germany disarmed in 1919 be¬ 
cause the Alliee promised to disarm later. 
Oar memories ere short but we can still 
recall that Foch, Haig. Pershing, Beatty, 
Sims, and other allied leaders gave Hinden¬ 
burg and Ludendorf more pressing reason* 
for disarming than the possible future dis¬ 
armament of Europe. Even Viscount Cecil, 
devout believer in disarmament, took um¬ 
brage at the challenging Carman tone, and 
indicated that Great Britain would take her 
place on the aide of the French group if 
Cermany were unduly provocative. 


AUTOMOBILES FOR 1931 

(Continued from page 89) 


a gear pun>>-. 

The principal change in the De Soto six 
is manifest in outward appearance. A pro¬ 
nounced lowness, afforded by a newly de¬ 
signed double-drop frame, and certain 
improvements in body contours coupled 
with numerous refinements in detail and a 
longer hood, add a fleet, close-to-the-road 
appearance. The power output of the en¬ 
gine ha* been increased by making the 
cylinder* 34-inch larger In diameter and 
by increasing the compression ratio. Longer 
pistons, a ninednch single-plate dutch, and 
a slightly altered carbureter throat design 
all contribute to the enhanced power, 
speed, and stamina. Virtually all of the 
mechanical feature* which have character¬ 
ized De Soto production in the past have 
been retained. 

Greater power, acceleration ability, and 
speed constitute the major changes in the 
De Soto eight. The engine now develop* 75 
horsepower, the increase being afforded by 
an increase of 34-inch in piston stroke and 
a slight decrease in gear ratio, the eem- 
p re ss ioa ratio ie slightly higher; the (fade- 
shaft is heavier; end e larger tingle-piste 
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dxttch is used. Mechanical features used in 
former production are retained. The moat 
marked Improvement in appearance is made 
in the adoption of a slender-profile radiator 
and a longer hood. 

He new Dodge Brothers eight is four 
inches longer and four inches lower. Dis¬ 
placement of engine has been increased to 
24033 cubic inches; and the engine actu¬ 
ally develops 84 horsepower at 3200 revolu¬ 
tions per minute. Road shocks and 
vibrations are eliminated from the frame 
and body by a more liberal use of rubber 
insulation. As to body design and trim, no 
effort has been spared to make this car a 
peer in its class. 

'While no radical changes have been made 
in tbe Hudson Croat Eight, this car pre¬ 
sents a new appearance of smoothness in 
it* twinging streamlines. This new and 
greater Hudron will be available in 14 body 
types on two chassis lengths—119 inches 
tnd 126 inches—hung low over the wheels 
on a double-drop frame. Steel replaces 
wood throughout, even In the roof rails, and 
improved welding makes the body vir¬ 
tually a single, seamless piece of steel. 

The new high compression engine of the 
Hudson is of the L-head type, the bore 
being increased to 2 % inches and the 
stroke being 4Vi inches. A noteworthy fea¬ 
ture of the engine it a full by-pass furnish¬ 
ing a correctly compounded, high-velocity 
fuel mixture at idling and low speeds. The 
piatons have cam-ground, flexible skirts, the 
upper portion being perfectly round while 
the skirt is ground out to resemble a double 
cam. Hudson engineers claim that this 
piston insures better and quicker transfer 
of heat from the piston head to the skirt, 
thereby minimizing any tendency to detona¬ 
tion. Another engine detail of interest is 
a system of cooling the engine oil by caus¬ 
ing it to travel around a series of cooling 
baffles arranged throughout the length of 
the crankcase reservoir. 

Six body types are available on the 113- 
inch chassis of the Essex Super-Six. Like 
the Hudson, this car is lower, has cam- 
ground pistons, and the Hudson-patented 
oil-cooling system. The motor has added 
horsepower at all speeds within the usual 
driving range. The bore has been increased 
from 2% to 2% inches, and improved car- 
bnretion now develops 60 horsepower at 
3300 revolutions per minute compared to 
58 horsepower at a speed of 3400 in last 
year's motor. 

New President and Commander eights 
by Studebaker offer many improvements 
such as more powerful engines, longer 
wheelbase, roomier bodies, as well as many 
important engineering features; but the 
free-wheeling mechanism is perhaps the 
most important. This mechanism was first 
introduced in America by Studebaker sev¬ 
eral months ago on President and Com¬ 
mander eights and now becomes available 
to the modest purse in the Dictator eight. 

With the free-wheeling mechanism which 
is an integral part of the transmission, full 
use la made of car momentum. The instant 
the foot is lifted off the accelerator, the 
engine slows to Idling speed. The clutch 
it employed only to start the car and back 
up, gear* being shifted back and forth be¬ 
tween seoond and high at any speed without 
tbh slightest clash. Free wheeling eliminates 
the reversion*! strains thrown on tires, rear 
axle, universal Joints, clutch and transmis¬ 
sion whoo the foot fa suddenly lifted from 


the accelerator. Carbon is slso reduced be¬ 
cause the engine is never forced by car 
momentum to pump excess oil and gasoline 
when decelerating. When, however, it is 
desired to use the engine as a braking me¬ 
dium on hills, a slight touch on the gear 
lever place* the oar into conventional sec¬ 
ond gear and suspends the free wheeling 
for as long as the driver please*. 

The new Cadillac and La Salle V-8 
models in 10 body styles, are more power¬ 
ful, faster, and more flexible than ever 
before, and the wheelbase on both is 134 
inches. Among other things both care have 
springs enclosed in dust-tight metal coven, 
rear spring shackles of compression type, 
and bodies mounted on the frame with 14 
blocks of thick, live rubber. A new intake 
muffler eliminates carbureter roar; oil dilu¬ 
tion ij prevented by a new system of crank¬ 
case ventilation; and all bearings are pres¬ 
sure lubricated. Easy starting is provided 
by double reduction gears. A thermostatic 
switch automatically increases the charging 
rate of the generator in winter and de¬ 
creases it in summer. The care are equipped 
with synchro-mesh transmission. Mechani¬ 
cal four-wheel brakes are said to he of 
exclusive design. Brake shoes are of alumi¬ 
num alloy and therefore no braking effort 
is lost by drum expansion since the shoes 
tend to expand, while working, at a more 
rapid rate than the drums. 

An especially notable development in 
motor care is the Cadillac V-16, the first 
sixteen-cylinder car to be produced in this 
country and which was announced early in 
1930. It has a wheelbase of 148 inches and 
an engine which develops 165 horsepower. 
The cylinders are cast eight en bloc and 
set at a 45-degree angle. Besides many other 
important features which lack of space 
prohibits detailing, the V-16 has two en¬ 
tirely separate fuel systems consisting of 
gasoline line, carbureter, and vacuum tank 
for each block of eight cylinders. 

In general the exterior lines of the 
Cadillac V-12 follow the style motif of the 
V-8; and the engine is in many ways iden¬ 
tical with the V-16, the difference being 
mainly in that six cylinders are in each 
block instead of eight. In fact, it is so 
characteristically Cadillac in design and 
operation that a great deal of attention will 
be focused on it. 

Employing the first all-aluminum engine, 
the new Mormon sixteen made its debut 
at the New York Automobile Show. How¬ 
ever, there is nothing radical or bizarre in 
this new car which will be produced in 
eight body styles. It is built on a wheel¬ 
base of 145 inches, is powered by a 16- 
cylinder engine of 490 cubic inches dis¬ 
placement, and will sell below 5000 dollars. 

The engine of the Mormon sixteen was 
originally designed by Colonel Howaid 
Mannon in 1926, but more than three years 
were spent in improving it before it was 
declared ready for production. Front « me¬ 
chanical point of view, this 200-horsepower 
engine is the most interesting part of the 
new car. Its light weight gives it the ex- 
traordinary ratio of one horsepower to 4.65 
pounds engine weight Carburetion and 
manifolding have been perfected and aim- 
plifiod by an adaptation of the principle of 
equi-diatant downdraft manifolding orig¬ 
inated several years ago by Mannon. 
There la bat one carbureter but this is of 
the duplex down-draft type. The crankcase 
is ventilated by the np-draft system. Full 
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Are . doctors' 
bills too high? 

Unanimously, laymen will an! 
“Yes” . . . and yet, as Dr. Miles 
Breuer points out in his article in 
the February Hygeia, the cost of a 
doctor’s education is so high that he 
could buy a good farm that would 
support a large family on what it 
costs him to prepare himself to serve 
his patients. Besides cost of educa¬ 
tion, office and equipment overhead 
and repeated post-graduate courses, 
“the medical profession has more to 
give the public; and somehow, fro— 
somewhere, this greater value-received 
must be paid for. As the great mass 
of physicians are not financially en¬ 
dowed and are not possessed of 
independent incomes, they are com¬ 
pelled to make their practice pay 
their expenses.” If you want to know 
what you are paying for when you 
go to the doctor, you will lie eager to 
read Dr. Breuer’s article in . . . the 
February issue of Hygeia. 

Timely rticles 
in HYGEIA 

“We Need Pure Air," say* llcr 
Behrend, and he admonishes us t< 
“purc-air-minded” on terra firma as 
_s simply “air-minded" in an airp 

“You Mui.. 

Dr. Fasset Edwards, 
what Glaucoma is? If r 
leant of one of the most 
diseases that • . . 

avoid it. “Emotion in Family I.if 

fathers. “Alice in Slumlxrland" is a health 
story for the children. These are a few of 
the articles that appear in the February 
issue of Hygfja, the Health Magazine 
of the American Medical Association. 

Simply written! Beautifully 

! Read Hygeia! 

Special introductory offer 

To new subscriber#—the usual subscrip¬ 
tion cost of Hygeia is $3.00 a year. But 
in order to spread health knowledge 
widely, the special offer is made—6 
month# of Hyoxxa for $1.00. Simply send 
in the coupon. 



of HYGEI A| 
for $1.00 


AMBKICAN MEDICAL ASSOCIATION 
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SCIENTIFIC AMERICAN 

press are lubrication fs provided for every 
rotating bearing. Other equipment on 
the engine include* an oil filler, an air 
cleaner, and a gasoline filter. A three- 
speed transmission is used, second and 
third ipeeds being of the silent type. The 
Marmon sixteen represents, in many de¬ 
tails too numerous to be mentioned, com¬ 
plete coordination of effort between de¬ 
signer and engineer. 

Coincident with the preeentation of the 
sixteen, Marmon also announces two new 
straight eights to round out itt line in the 
more popular priced fields. The first of 
these is the Marmon 88, of 125 horsepower 
on two wheelbases, to sell In the 2000-dol- 
lar class. The other is the Msrmon 70, of 
84 horsepower, in the 1000-dollar field. 

The new Pierce-Arrow line for 1931 is 
presented in one custom group by LeBaron 
and three standard group*. All oi these 
are longer, larger, have many structural 
improvements, and are the most powerful 
in Pierce-Arrow history. Of the new major 
mechanical changes that have been made 
the most important is the adoption of the 
Pierce-Arrow designed free-wheeling prin¬ 
ciple, already regarded by engineers a* 
ranking in importance with the self-itarter, 
four-wheel brakes, and balloon tires. 

Oakland’s most important change is 
found in the new synchro-mesh transmis¬ 
sion which, combined with the 85 horse¬ 
power developed by the improved V-type 
eight-cylinder engine, provides easy gear 
shifting and quiet acceleration. Rubber in¬ 
sulation has been used liberally on both 
this car and the Pontiac six which has been 
lengthened to a wheelbase of 112 inches. 
The Pontiac’s 60-horsepower engine has 
been further refined and both the Oak¬ 
land and Pontiac have new carbureter in¬ 
take silencers, new electro-plated cylinders, 
stronger frames, and heavier rear gears. 

The trend toward airplane lines noted in 
some of the new cars is considerably ad¬ 
vanced in the Reo-Roysle Eight, the first 
eight cylinder car to come from Reo 
engineer*. The engine for this car, the 
leader of the new Reo line, is an L-head 
straight eight delivering 125 horsepower. 
The Flying Cloud Eight and Six, recently 
announced, are more powerful than before 
and are presented in new dress that adds to 
their appearance of fleetness. The Royale 
and the Flying Goud models are equipped 
with “silent-second** transmissions; bodies 
have been made roomier; and slanting wind¬ 
shields are equipped with shatter-proof 
glass. In Reo’* full pressure oiling system 
ail tubing inside the engine for conducting 
lubricating oil has been eliminated. All the 
oil goes through an oi] filter and then to 
pasaagea drilled entirely in the engine body. 

Nash has just announced four new 
groups of cars ranging in price from 795 
dollar# to 2025 dollars. Twenty models are 
in their three new straight-eight series and 
the six-cylinder group. The horsepower de¬ 
veloped by the engine of the eight is 115 
compared to 100 in the former Twin-Igni¬ 
tion eight. Perfected, twin-type carburetion 
accomplished by twin manifolding and 
duplicate fuel jet* la a feature of particular 
Interest. Other distinguishing feature* of 
Nash models include; rifle-bored connect¬ 
ing rod* for force feed oiling to the piston 
pins; thermostatic control for water cir¬ 
culation; oil filter and air cleaner; new 
easy operating cletch; silent transmission; 
end automatic chassis lubrication. 


The Franklin Automobile Company pre¬ 
sent* two new line* of can with the well- 
known Fr snkHn air-ooolod engine. Ten 
body type* are in each of these, one of 
which is known a* the Do Luxe line, the 
other as the series IS Tranecontinem. Both 
series employ the same power plant which 
is said to have an Increased output with- 
out increase in sixe. In the De Luxe model*, 
built on a wheelbase of 132 inches, the tread 
has been increased to 60 inches. These 
models also have four-speed transmission 
while the Tranacominent models have three- 
speed transmission. All models have shat¬ 
ter-proof glass in windshields, doors, and 
window*. Many other feature* have been 
Improved and it it said that the new 
Franklin la more truly an airplane type- 
due to it* airplane-type motor, lightness, 
and body design—than ever before. 

The 1931 Chevrolet is presented in nine 
body styles. While the new car reveals no 
fundamental changes, it has a number of 
improvements, notable among which are a 
more durable clutch, smoother and quieter 
transmission, and new steering gear which 
make* for easier steering. The hood is 
longer on the new Chevrolet and the wheel¬ 
base is lengthened to 109 inches. The price* 
are lower than ever before. 

In November production wa* started on 
the completely new Willya-Overland line. 
This new line ranges in price from the 
lowest priced Willy* six roadster at 495 
dollar# through the Willy* eight to the 
highest priced models of the Willys-Knight 
six at 1195 dollars. Double-drop frames, 
duo-servo four-wheel brakes, a reduction 
of the unsprung weight, an increase in the 
tread, a fuel pump to replace the vacuum 
tank, optional gear ratios, an entirely new 
carbureter, and a flame arrester for all 
carbureters to prevent fires that are caused 
by back-firing, are some of the more than 
100 improvements in the Willy* line. 

An improvement of major importance is 
found in the installation of the Float-0 o 
device which assures adequate lubrication 
under all conditions. Normally the oil ii 

sucked from the oil pan through a.. 

and suction bell which is permanently at¬ 
tached a* dose to the bottom of the oil 
a* possible; but in the new device, the suc¬ 
tion bell snd screen are pivoted on an arm 
and float on top of the olL As the oil de¬ 
creases in volume, the Float-0 device fol¬ 
low* it down. The advantages of this ar¬ 
rangement are: the clean oil from the 
top of the pan is always that in circulation, 
and the dirt and sludge that accumulates 
in the bottom of the pan are always at rest. 
No matter bow stiff the off, the device eat* 
its way down into the oil until it haa 
reached the bottom of the pen. 

This brief review will show that, taken 
as a whole, the automobile industry during 
the past year ha* been exceptionally busy 
preparing better, safer, more comfortable 
car*. And it i* to the credit of many Indi¬ 
vidual companies that they are giving this 
year more value than ever before; that, 
deapit* numerous improvements in design, 
mechanical equipment, and riding quality, 
prioe^ou some ear* have already been 

We are indebted to the manufacturers for 
their kind co-operation in supplying the 
advance information contained in this arti¬ 
cle. We regret that, for various reason*, 
no information waa available on those can 
not mentioned. 
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BOOKS SELECTED BY THE EDITORS 


PHOTOCELLS AND THEIR APPLICATION —By Zworykin 
and WiUon, Research Engineers, Westinghouse Research Labs. 


of the universe. The cliapter headings tell the contents quite 
fairly. These are: The Dying Sun; The New World of Mod¬ 
ern Physics; Matter und Radiation; Relativity and the Ether; 


r | 'HIS book fills a big hole and fills it full—there has been and a final chupter entitled. Into Deep Waters, containing 
X no good modern treatise on the photo-electric cell. So this Jeans’ own attempt to explain the mystery of ultimate reality. 


is good news for experimenters, inventors, television workers, Though it is not a large book it co' 
and everyone of scientific bent who wants to get an under- territory, touching on everything 1 
standing of one of the most promising tools science ever has astrophysics, und cosmology. Many 


s a remarkably broad 
i in modern physics. 


made available. “It is high time," say the authors in the leaning toward a non-materialistic interpretation of the uni¬ 
preface, “that the public in general should be introduced to verse and Jeans is one of these. Editors see many new 

the modern ‘electric eye’ and be taught its normal character- books und perforce must skim or pass by most of them, 

istics and its special idiosyncrasies. It has been the distinct This one is reserved for a second reading,—$2.40 post¬ 
aim of this book to do just that thing. The authors have at- paid— A. G. I. 

tempted to assemble reliable information from the thousands 

of articles scattered throughout the world’s literature, sift the A MANUAL OF CELESTIAL PHOTOGRAPHY— 
significant from the inconsequential, ami present the residue By E. S. King, Prof. Astronomy, Harvard Observatory 

in the light of their o nu u ..d 

long experience with the subject." _ HPHOROUCHLY practical, and il- 

These authors, we think, have made A lustrated, this book contains 22 

good that aim—the book is a trea- PROFESSOR Einstein’. vi»t to Amer- chapters of definite instructions for 

sure; not too technical hut neither is lea has brought about an increase of making astronomical photographs 

it shallow; in short, a practical book interest in the theory of relativity. To through refracting and reflecting tele- 

for practical people.—$2.65 postpaid me * t ,h “ th * followin “ lirt of recommend- scopes large and small, both for pro- 

—/G l ed works, listed in approximate order of fc5sionBlandamateuraslronomers.lt 


PROFESSOR Einstein’s visit to Amrr- 
■*- ica has brought about an increase of 
interest in the theory of relativity. To 
meet this the following list of recommend¬ 
ed works, listed in approximate order of 
abatraseness, has been prepared. 


LIVING AFRICA —By Professor Bertrand Ru-.ll—A B C OF RELA- ,,n , ,ne T r ' m ” ain g pnases oi UU» 

Bailey Willis, Carnegie Institution TIVITY. Con.id.r~i ,he bert of numer- work and hobby, such as photo- 
out popular expoaitions. Portpaid $2.70 graphing spectra and meteorites m 

H ERE a noted geologist combines Bird—RELATIVITY AND GRAVI- flight, special developing, and dark- 

a running, popular account of TATION —Scientific American prize ea- room advice. This new book puts into 

his wanderings afoot and afield in ’ po * p *j d r » !adil J r available, U8ablc form the 

eastern Africa with a scientific dis- lifetime e*P^irnce of a noted expert, 

cussion of the great “rift valleys”- with 0,1 the ,itt)e wrinklc9 “ nd kink * 

vast splits in the earth’s crust which ^.^MPECIAL AND GENERAL " hich 80 make thc diffe . ren f 

he went there to study. Students of THEORY OF RELATIVITY. In Bn- between failure and success freely 

geology will be able to follow the ac- gliih. Requires high school matbamatics thrown in. Amateur telescope makers 

Count in its scientific aspects and all and a little calculus, and represents the not intending to make astronomical 

will find the daily account of travels author’s effort to lighten his most abstruse photographs will, nevertheless, learn 

as fascinating as most travel books discu-ions. Postpaid $2.70 much about everyday work around an 

are *420 postpaid A G I Einstein—MBANING OF RELATIV- observatory from this book.—$3.20 

r r ' ITY. In English. Requires a knowledge postpaid— A. G. /. 

of advanced mathematics. Postpaid $2.20 
FLIGHTS FROM CHAOS— By Pro- Should additional information concern- 

fessor Harlow Shapley, Director, ing references be desired, if you will ad- MAN AND THE STARS— By Har- 

Harvard College Observatory dre— the Book Editor, L. S. Treadwell, he lan T. Stetson, Director, Perkins 

will aid you in tvery po—ible way. Observatory 

D R. SHAPLEY has undertaken the 

grandest task ever done—ar- *-- of our leading astronomers 

ranging in an orderly system of sys- v-r presents the most interesting os¬ 

teins—wheels within wheels—everything in the known Uni- peels of astronomy in popular, readily assimilable, easy, 
verse, from electrons to solar system, from solar system to comfortable-reading form, choosing the developmental ap- 
galactic systems and from galactic systems to thc “Metagal- proach; that is, he starts with early astronomy and follows 


X lustrated, this book contains 22 
in’s visit to Amer- chapters of definite instructions for 

out an increase of making astronomical photographs 

' of relativity. To through refracting and reflecting tele¬ 
list of recommend- scopes large and small, both for pro- 

proximate order of fcssional and amateur astronomers. It 

prepared. includes equally practical chapters 

t B C OF RELA- on lhe surr,,un( hng phases of this 

the best of numer- work and hobby, such as photo- 

1,. Potfpaid $ 2.70 graphing spectra and meteorites in 

Y AND GRAVI- flight, special developing, and dark- 

American prize es- room advice. This new book puts into 

$2.15 postpaid readily available, usable form the 

, TIME AND lifetime experience of a noted expert, 

Einwein’s be* non- with „ U the ] itt ] e wr i„kl C9 and ldnks 

AwrTrFMPDAi which so often make the difference 

.TIVITY In En- between failure and success freely 

Chool math*matic« ‘brown Amateur telescope makers 

and represents the not intending to make astronomical 

in his most abstruse photographs will, nevertheless, learn 

Postpaid $2.70 much about everyday work around an 

G OF RELATIV- observatory from this book.—$3.20 

luires a knowledge postpaid— A. G. 1. 
ict. Postpaid $2.20 
formation concern¬ 
ed, if you will ad- MAN AND THE STARS —By Har- 
L. S. Treadwell, he lan T. Stetson, Director, Perkins 
'o—ible way. Observatory 

O NE of our leading astronomers 
presents the most interesting as¬ 
pects of astronomy in popular, readily assimilable, easy, 
comfortable-reading form, choosing the developmental ap- 


axy,” the latter being possibly 100th the diamcteT of the as-yet 
unfathomed entire Universe. The most interesting chapters 
pertain to the vast astronomical entities which only now are 


explored and measured. Thc book assumes an elemen- cts? Has life any c 


its growth to our limes. The second half of the book concerns 
the new astronomy and a final section discusses questions 
most frequently asked by laymen—Is there life on other plan- 


tary knowledge of astronomy.—$2.65 postpaid— A. G. /. 

THE MYSTERIOUS UNIVERSE —By Sir James Jeans 

A GAIN Jeans has given the scientific world a notable book. 
. His work oi last year, “The Universe Around Us," a 


c significance? Has science displaced 
certain not to fall asleep over this 
-$2.65 postpaid— A. G. /. 


THIS THING CALLED BROADCASTING— 

By Alfred A'. Goldsmith and Austin C. Lescarboura 


broad picture of modern cosmology, became a scientific best T^EN years oi radio broadcasting finds the time ripe for an 
seller. The present work ranks easily as high, though it is X historical survey. But unlike most books to which the 
different, being more philosophical, more thought-provoking, word “historical" can be correctly applied, the present one is 
and centering around the one Great problem which never has full of human interest. In ten short years we have passed 
been solved—that of the real ultimate nature and meaning through a period in the development of communication and 
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home entertainment in which event* have happened with such 
bewildering speed that the average person has little concept 
of the background. This book goes behind the scenes from 
the earliest days of KDKA down to the present and supplies 
this background. The authors have broken up the text with 
trite and often silly and inappropriate sub-heads, but if one 
will disregard these and read the story of radio at a running 
narrative, we wager that he will be loath to put the book 
aside until finished. A chapter near the end of the book titled 
“Children of Radio” presents some of the developments in 
other fields that have come about as the result of discoveries 
in radio experimental work. Not a text book, nor technical In 
any sense of the word.—$3.70 postpaid— A. P. P. 

HORTUS— By L. H. Bailey 

T HIS is a concise dictionary of gardening and horticulture 
for growers, propagators, landscape architects, botanists 
and students, by a world-wide authority who has been honored 
by the highest offices attainable in this branch of science. It 
gives brief descriptions, correct botanical and common names, 
and notes on culture and propagation for every group of 
plants in common cultivation in the United States and 
Canada. The format is particularly well chosen. Headings 
stand out with sub-matter in proper proportioned size type, 
bold in the smaller type accentuating the paragraph initial 
lines. For ready and quick reference we have seen no better 
dictionary arrangement. 7 x 10. 652 pages.—$10.25 postpaid. 

CULTURE AND PROGRESS—fly Wilson D. Wallis, Prof. 
Anthropology anil Sociology, llniv. of Minn. 

“¥ N this exhaustive study Professor Wallis offer* the first 
A comprehensive and critical account of the various phases 
of culture and presents the first comprehensive survey of the 
theories of progress. He treats of the theories of progress, 
considering them in their historical development, and dis¬ 
cusses the more important Utopias from the earliest time to 
the present. The book is a new approach to the essential 
character of our civilization.”—quoted from the publisher's 
blurb on the jacket, which appears to be accurate. This is not 
light summer reading; it is intended for people who really 
do think.—$5.20 postpaid--/!. G. /. 

LITTLE AMERICA—fly Richard E. Byrd, Rear Admiral, 
V. S. N. Rei'd 

D ELIGHTFUL personal day-to-day observations of that 
most interesting of all polar explorations. Sidelights of 
human interest concerning men and animals, tales of hardi¬ 
hood and scientific accomplishment, all welded into a most 
readable story surely no one should miss. Just enough of the 
technical results is included to inform the layman accurately 
—the full technical papers will subsequently appear as the 
real accomplishment to justify all the preparation, expen¬ 
diture, and personal contribution of the member* of the ex¬ 
pedition, 422 pages. 74 illustrations.—$5.00 postpaid. 

AMERICAN FIGHTERS IN THE FOREIGN LEGION— 
By Paul A. Rockwell 

I T la exactly this information that this reviewer has often 
been curious about. Just who were these men, what Inspired 
diem to enlist in the French Army, what did they really do, 
and what became of them? Because of the various scattered 
soorces of reoqrd it baa been a vast task to piece together the 


complete biographies and necessarily these years must have 
intervened. Here is the story, however, and every page of it 
is full of interest as we follow these Crusaders of modem 
times. No more human account of the war has been written 
than this absorbing record.—$5.20 postpaid. 

THE MARKS OF AN EDUCATED MAN— 

By Albert Edward Wiggam 

T HE widely known author of “The Fruit of the Family 
Tree” and “The New Decalog of Science” offers us some¬ 
thing a little lighter this time; a series of 27 chatty, almost 
breezy, chapters each of which centers around one of the 
simple tests by which those of us who are entitled to attach 
an M.A. or a Ph.D. to the south end of our names (and in¬ 
cidentally the rest of us who can’t) may ascertain whether 
our schooling really was worth all the effort it cost or whether 
we still are educated fools—provided we are frank with our¬ 
selves. For example, if you cultivate the open mind, never 
laugh at new ideas, get along with people, have acquired the 
habit of success, know truth from magic, live “a great re¬ 
ligious life” and some eleven other things, you are worth 
saving; otherwise you seem to be a total loss. George F. 
Babbit liked this book. But there really are a few educated 
fools, at that. A good gift book.—13.20 postpaid— A. G. I. 

ANDREK— By George Palmer Putnam 

T RAGIC adventure in all its starkness nr rather the pre¬ 
liminary picture of a Quixotic undertaking, this stresses 
the remarkably interesting human being, who was a char¬ 
acter unto himself, set amid the surroundings which inevit¬ 
ably developed because of the psychological problems which 
Andree’s nature, actions, and environment forced upon him. 
It seems almost impossible that an aeronaut and explorer of 
attainments could have been so almost childlike in some of 
the reasoning which governed his uctions.—$2.65 postpaid. 

POPULAR QUESTIONS ANSWERED-fly C. W. StUnpson 

I IKE its companion book, “Nuggets of Knowledge,” this 
J scientifically answers a myriad of popular questions such 
as 'does the upper point of a wheel travel faster than the 
bottom,' ‘what determined the width of standard railroad 
gage,’ 'why a cat always lands on its feet,’ ‘slipping of car 
wheels on curves,’ ‘does odor have weight,* ‘docs a horse 
push or pull a wagon,’ ‘which is heavier, wet or dry sand?’, 
etc., etc., covering a very wide range of subjects. -12.15 
postpaid. 

THE CACTUS BOOK— By Dr. Arthur D. Houghton 

I F we can judge by our florist’s windows the cactus hobby 
is growing, for we see miniature Japanese gardens with 
the dwarf Japanese trees missing and cacti substituted. These 
plants require infrequent watering and little care, so those 
whose plant* usually die have an excellent chance of becom¬ 
ing successful indoor cactus gardeners. There are, however, 
in the present book, minute directions for providing the 
proper soils, moisture, and special treatment of an immense 
number of species. These tables occupy 31 pages. Many 
of the most popular as well as the rarest of cacti are illus¬ 
trated. This family of plant* is strictly limited to the Ameri¬ 
can continent, which is an interesting fact There an some 
growers who deal in nothing but cacti and even lathe cata¬ 
logue*.—$2.40 postpaid.— A. A. H. 
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FOR YOUR CONSIDERATION 


ESPIONAGE— By H. R. Berndorff 

O RIGINALLY appearing in German to record a very large 
■ale, the author was an officer of the line, later attached 
to the secret service and lately on the staff of the Crown 
Prince, Although some of the characters and events here 
described are the same as have been mentioned in other books, 
we find no striking repetition, for the sources of information 
are quite different and the relating of the stories is individual 
—in fact one does not sense any uninteresting overlapping. 

The romance of such characters has a gripping interest, es¬ 
pecially when exceedingly well told as in this instance.—>2.65 
postpaid. 

UNDIPLOMATIC MEMORIES— By William F. Sands 

A S personal advisor to the ill-fated Korean Emperor, these 
. recollections tell the story of an unsuccessful attempt to 
avert the Russo-Japanese War, the prize for which it was 
fought being the destruction of the Korean Empire. First of 
all the “career” diplomats in American history, the accounts 
of court life, his adventures throughout the country, the 
descriptions of native customs, and so forth, are portrayed by 
a trained observer in an extraordinarily varied career and told 
with urbanity, candor, and unfailing modesty. It makes most 
interesting reading.—>3.20 postpaid. 

HOUDINI’S ESCAPES— By Walter B. Gibson 

T HIS book was prepared from Houdini’s private notebooks 
and memoranda with the assistance of Mrs- Beatrice 
Houdini and Bernard M. L. Ernst, President of the Parent 
Assembly of the American Society of Magicians. The latter 
states that it was Houdini’s intention to give to the world 
many of his tricks and that if he had lived he would have 
written this book. The writer of this review knew Houdini 
intimately for over 35 years, “assisted” in some of his box 
escapes and never received the slightest information as to how 
one of his tricks was done. Perhaps this was a judgment for 
refusing to buy Houdini’s handcuff trick for 25 dollars In the 
early days when this sum looked very large to “Harry." Cer¬ 
tain of his greatest tricks are not described in this book such 
as the "Chinese Water Torture Cell” Other methods and es¬ 
capes now used by professional magicians are also withheld 
from publication in justice and fairness to conjurers general¬ 
ly. The Society of American Magicians and Houdini’s brother 
all had a hack at censoring the book. We might suppose that 
with such severe deletions the emasculated form would be 
worthless, but as a matter of fact enough remains to be of 
considerable interest. The book has many line drawings 
which elucidate the text.—>3.20 postpaid.— A. A. II. 

OUTDOOR SPORTS THE YEAR ROUND 

TTUNDREDS of ideas for new and popular sports and the 
XI. making of the necessary equipment, as well as many of 
the old favorites which have appeared in Popular Mechanics. 

One is amazed at the number and range of practical objects 
that can be made with the simplest tools and a bit of me¬ 
chanical handiness. 7 x 10, 352 pages, 650 illustrations. A 
booh that should be the jealous possession of every energetic 
lad who loves the outdoors and wants to build things.—$2.25 
postpaid. 

We Gen Furnish the Above, as Well as Any Other Books That Are in Print, at List Prices, Plus Postage 
SCIENTIFIC AMERICAN 
24 West 40th Street, New York City 


EXPERIMENTAL ELECTRICITY— 

By Ralph H. Walters, Inst., Los Angeles College 

A MANUAL of experiments in direct- and alternating-cur¬ 
rent electricity designed especially for use in a terminal 
course in industrial electricity. It 1 b distinctly a book for the 
student who cannot avail liimself of a college training but 
who desires a knowledge of enough of the subject to fit him¬ 
self for minor executive positions in engineering fields. The 
manual covers 59 experiments which represent a wide variety 
of topics.—>1.65 postpaid. 

AIRCRAFT PROPELLER DESIGN - 
By Fred E. Weick, Nat. Advisory Com. for Aeronautics 

T HIS book presents a discussion of the important theoret¬ 
ical. experimental, and practical developments which have 
been made in aeronautical propellers, particularly the great 
advances made during the past few years. Special attention 
is given to the influence of propulsive efficiency of airplane 
and engine design. A simple method is given, together with 
working charts, by meuns of which propellers can be accurate¬ 
ly and quickly selected to fit any airplane for any o]ierating 
conditions.—14.20 postpaid. 

OIL CONSERVATION AND FUEL OIL SUPPLY 
By the National Industrial Conference Board, Inc. 


advances that influence the world’s use of fuel oil pri¬ 
marily and of other mineral fuels incidentally, there is in¬ 
dicated the possibility of a decline in the supply of fuel oil 
due to more efficient methods of gasoline production. To the 
United States, consumer of 60 percent of the world’s pro¬ 
duction of fuel oil, such a decline would be catastrophic. Ac¬ 
cordingly, in this volume ore analyzed in detail the problems 
that would arise in such an event. The relationship of energy 
to civilization, industry, and trade; the competition between 
modern sources of energy; world supply and consumption of 
fuels; production and consumption of fuel oil in the United 
Slates are treated exhaustively; and finally, in connection 
with a discussion of the effects of a decline in fuel oil supply, 
it is set forth that present conditions are favorable for under¬ 
taking an oil conservation program. This work has been care¬ 
fully built, stone on stone, so that the resulting edifice is a 
book of utmost importance alike to producers and consumers 
of fuel and power.—>2.65 postpaid— F. D. McH. 

A ROVING COMMISSION— By Winston S. Churchill 

F EW who measure this picturesque character by his ef¬ 
fective occupation of positions of highest honor and re¬ 
sponsibility in the British government realize that his early 
career rivals in interest and wealth of experience the most 
fictitious tale of any soldier of fortune. Educated at Sand¬ 
hurst, drawn by a spirit of adventure into the Spanish 
pacification of Cuba, then several years of Indian frontier 
service, in Egypt against the Dervish, with Bulier in the Boer 
War when he was captured, escaped, and became world re¬ 
nowned; finally in the South African Light Horse he saw 
the general pacification established. One cannot afford to miss 
this splendid autobiography.—>3.65 postpaid. 
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Radio Tube Patent Held Valid 

T HE validity of the Irving Langmuir 
patent for vacuum radio tubes, owned 
by the General Electric Company, was up¬ 
held by the Circuit Court of Appeals for 
the Third Circuit in an opinion handed 
down, reversing a contrary decision of the 
District Court for the District of Delawi 
The suit, according to the opinion, was 
instituted by the General Electric Com¬ 
pany charging the DeForest Radio Com¬ 
pany with infringement of the Langmuir 
patent in the manufacture of its tubes. 
The patent at issue, 1558436, was granted to 
Mr. Langmuir in October, 1925. 

The Circuit Court of Appeals found that 
the DeForest company was manufacturing 
a tube within the description of the Lang¬ 
muir patent. The similarity of the patents 
was pointed out and the chief point of 
difference declared to be in the fact that 
the DeForest patent, coupled with what 
is termed the “Fleming valve,” operated 
in a gaseous tube while the langmuir tube 
was non-gaseous and “of a very high 
vacuum.” 

The DeForest company had previously 
manufactured gaseous lubes but abandoned 
it for the vacuum type, upon which action 
the suit was brought by the Ceneral Electric 
Company. 

For the final analysis, the court said, 
usefulness is the lest. The tube in ques¬ 
tion it described as an agency which “be¬ 
cause of its stability, reproductibility, and 
power has made possible radio broad¬ 
casting, modern radio reception, and long 
distance telephony.” 

“The fact that a non-gaseous vacuum 
tube makes possible the present improved 
practice shows such practice did not exist 
before the Langmuir tube and no other 
device or devices, all important as they 
may have been in their spheres, did cither 
singly or collectively produce the present 
practice.” 

Without disregarding the all important 
part DeForest’s audion and Fleming's valve 
play in the utilisation of them in the 
Langmuir tube, the court said it remained 
for Mr. Langmuir “to so couple and co¬ 
ordinate the two by means of eliminating 
gas and using vacuum as to produce the 
tube here involved." 

It was pointed out that in the gaseous 
tubes there was vast difference in behavior 
while, on the other hand, “the current in 
the Langmuir tube is practicable, steady, 
reproducible at any particular voltage.” As 
to replacement the court pointed to the 
advantage of the Langmuir tube in that 
another of the same type can be bought 
and placed in the same socket. This was not 
true of the DeForest audion. 

Prior to the Langmuir tube, it was noted, 
the whole trend of the art was against the 
use of a vacuum and even after he had 
shown its use, it waa deemed impracticable. 

“For the DeForest company now to con¬ 
tend the use of these extremely high vacua 


lif R. LIDDY will ba pleased to 
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by Langmuir was simply the natural and 
to be expected growth of the art ia to 
credit the ordinary art with a scientific 
capacity, which a master of the art like 
DeForest did not himself poesess,” the 
opinion concludes. 

“Advance, inventive and non-inventive, 
was being made in the art, but the efforts 
were in other directions. We would not de¬ 
tract from the great advance of DeForest 
as exemplified by his audion and by Flem¬ 
ing with his valve, but great as these steps 
were—both separately and collectively— 
and we regard them as the foremost in 
the advance of the art in the sphere here 
involved—the gaseous tubes still continued 
to be used and the art generally regarded 
gas as incident, if not, indeed, indispensable 
to their use,” the court declsred. 

The opinion of the court was written 
by Judge Joaeph Buffington, with whom 
Judge J. Warren Davis concurred. A lengthy 
dissenting opinion, covering over 20 printed 
pages, however, was retnmed by Judge 
Victor B. Woolley. 

Judge Woolley, in his dissenting opinion, 
declared that the Langmuir patent was 
invslid because of lack of invention and 
prior use. The majority opinion, he stated, 
was based “on what I am constrained to 
believe is an erroneous theory or finding 
that all discharge tubes before Langmuir 
were gaseons and that Langmuir’s invention 
is a non-gaseous tube.” He cited a number 
of prior publications and patents to show 
that Langmuir waa not the first person to 
make and invent a non-gaseous tube. The 
first and original inventor, he declared, 
was Arnold. 


Anne Nichols* Plagiarism Suit 
Lost 

HE decision by Federal Judge Henry 
W. Goddard in dismissing the 3,000,000 
dollar suit by Anne Nichols against Carl 
Laemmle, Harry Pollard and the Universal 
Pictures Corporation for alleged plagiarism 
of Miss Nichols’ play, “Abie’s Irish Rose,” 
in the motion picture production, “The 
Cohens and the Kellys,” was upheld unani¬ 
mously recently by the United States Cir¬ 
cuit Court of Appeals. 

The opinion, written by Judge Learned 
Hand, held that the Federal copyright laws 
had not been Infringed by the mere fact 
that there wen similar characters in each 
of the production!. He held that it was 
scarcely credible that Mias Nichols “should 
not have been aware of the stock figures, 


the low comedy Jew and Irishman." Moat 
of the ideas in both the play and the cinema 
had been developed previously so many 
times it was ruled that they wen “aa little 
capable of monopoly as Einstein’s doctrine 
of relativity.” 

Judge Hand concluded his opinion, which 
was concurred in by Judges Augustus N. 
Hand and Thomas W. Swan, by criticising 
the extended testimony given at tha trial 
by expert witnesses. He intimated that in 
proceedings before a judge sitting alone it 
would seem advisable to exclude auch evi¬ 
dence on the ground that it aervea “only 
to befog the issues.” 

Miss Nichols’ play ran for five years 
after its opening in 1922. Later she sold 
the motion picture rights to the Famous 
Players-Lasky Corporation. The decision 
by Judge Goddard was hsnded down in 
May of 1929. 

Lack of Distinction Prevents 


Registration 

A SSISTANT Commissioner Moore held 
l that Walter L. Fry, of New York, N. Y., 
is not entitled to register, under the Act of 
1905, as a trademark for seat covers, s 
mark consisting of the surname “Fry" 
printed in black, the name being written 
with a capital “F" followed by a capital “R” 
and a small “y", the top of the “F” extend¬ 
ing over the other two letters. 

The ground of the decision is that the 
name is not written in a distinctive manner 
and therefore its registration is forbidden 
by the statute. 


Plant Patent Aid Provided 


A N Executive Order (No. 5464) recently 
. signed by President Hoover, directs the 
Secretary of Agriculture to furnish to the 
Commissioner of Patents certain assistance 
in carrying into effect the Act (Public No. 
245) providing for plant patents. (See page 
490, June 1930 issue of Scientific Akebi- 
can.— Editor.) 

The Secretary of Agriculture is directed 
to furnish such available information of the 
Department of Agriculture, to conduct auch 
research upon special problems, or to de¬ 
tail to the Commissioner of Patents such 
officers or employes of the Department, as 
the Commissioner may request for the pur¬ 
pose of carrying the act into effect. 

Trade Commission Rule 
Amendments 

T HE Federal Trade Commission has 
amended its rules of practice relating 
to the filing of answers to the commission’s 
complaints so as to complete or clarify the 
text of the paragraph covering the waiving 
by respondent of hearing on the charges 
set forth in the complaint 
The new wording specifies that when 
the respondent waives such hearing, the 
commission shall be au t horised , “without 


142 



FEBRUARY • 1931 


SCIENTIFIC AMERICAN 


a trial, without evidence, and without find¬ 
ing* aa to the fact* or other intervening 
procedure, to make, enter, issue, and aerve 
upon respondent an order to cease and 
desist from tlie method or methods of com¬ 
petition charged in the complaint.” 

Full text of the second paragraph of the 
commission’s rule as to answers (Rule III, 
Answers), as amended, is as follows: 

(2) In case respondent desires to waive 
hearing on the charges set forth in the com¬ 
plaint and not to content the proceeding, 
the answer may consist of a statement that 
respondent refrains from contesting the 
proceeding or that respondent consents that 
the commission may make, enter, and serve 
upon respondent an order to cease and 
desist from the violations of the law al¬ 
leged in the complaint, or that respondent 
admits all the allegations of the complaint 
to be true. Any such answer shall he 
deemed to be an admission of all the 
allegations of the complaint, to waive a 
hearing thereon, and to authorize the com¬ 
mission, without a trial, without evidence, 
and without findings as to the facts or 
other intervening procedure, to make, enter, 
issue, and serve upon respondent an order 
to cease and desist from the method or 
methods of competition charged in the 
complaint 

English Adopt Slot Machines 

V ENDING machines through which med¬ 
icines and other drug store articles are 
sold are almost absent from the American 
market, although there are many in Eng¬ 
land, it was stated recently by J. A. G. 
Pennington, of the Specialties Division, 
Department of Commerce. These machines 
are not present to any great extent in any 
of the continental European countries, he 
added. 

The recent importation of such a vending 
machine by a pharmacist at Johannesburg, 
South Africa, aroused considerable interest, 
according to a report from Trade Commis¬ 
sioner Edward B. I-awson, Johannesburg. 

This machine is a typical British “shill- 
ing-in-the-slnl” device and has 22 drawers, 
each labelled. Due to the range of articles 
which can be sold through automatic vend¬ 
ing machines, if the initial introduction 
is successful, other drug stores are expected 
to follow the lead. 

Hair Tonic Advertising Copy 
Toned Down 

A HAIR tonic sold in interstate com¬ 
merce will no longer be advertised by 
the corporation producing it as a sure 
treatment for cultivating growth of the hair. 

Signing a stipulation with the Federal 
Trade Commission, the company specifical¬ 
ly agreed to cease and desist from adver¬ 
tising that its product is an effectual, or 
guaranteed, or a sure treatment for culti¬ 
vation of hair growth: or that a fresh 
growth of hair ia assured by use of the 
tonic; or that the company’s method is the 
only way to grow hair; or that application 
of the tonic will produce a growth of hair. 

Among representations in advertising to 
be discontinued by the firm, are the follow¬ 
ing: 

“No need to be bald.” 

“Bald men grow hair quick." 

"The only hair treatment yet devised 
which goes direct to the source of baldness." 


“What I accomplished on my own head 
and on others I can do for you.” 

“I will prove to you free that I can grow 
hair quick.” 

"We know it will help you to re-grow 
your hair.” 

The company also agreed to Btop the 
use of special or free offers unless they 
are made in good faith, or of other repre¬ 
sentations having the capacity to mislead 
buyers into the belief that the product 
described will produce the results men¬ 
tioned, when such is not the fact- 

Patent Applications Increase 

R ECEIPTS of applications for patents, 
including many for radio and talking 
picture equipment and refrigerators, during 
the 10 months ending Oct. 31, show that 
1930 was the biggest year in the history 
of the Patent Office, Commissioner Thomas 
E. Robertson stated recently. 

Applications for radio patents, the Chief 
Clerk, J. A. Crearley, said, have hecome 
so numerous that one entire division and 
portions of two other divisions have been 
assigned to this work. Requests for patents 
on sound picture equipment and refrigera¬ 
tors also have increased greatly in the last 
few years, he said. 

Applications received during the 10- 
month period, Mr. Robertson said, showed 
an increase of 500 over the number for the 
corresponding period of last year. The total 
for the previous “peak" year, 1929, was 
75,402, he explained, while from January 
through Octoher this year the applications 
have reached 75,868. 

An increase of over 1300 occurred in 
applications for trademarks during the 
first 10 months of this year, Mr. Rolwrtsnn 
added, but there was a slight falling off in 
applications for “design" patents. 

At the present time approximately 112,838 
applications are pending before the Patent 
Office awaiting action. During the past six 
weeks this number of pending applications 
was reduced by over 5000. This was ac¬ 
complished by the addition of a number of 
examiners authorized by the last session 
of Congress, and it is estimsted that the 
total number of pending applications is 
now being decreased at the rate of 1000 a 
week. Nearly two years, at this rate, will be 
required before the Patent Office will be 
able to reduce the accumulation so that it 
can act upon every application within 60 
days from the date it is filed. 

Ice Cream Quality Protected 

“I BOOTLEGGING” ice cream ts to be 
D stopped by the Pennsylvania Depart¬ 
ment of Agriculture, according to a state¬ 
ment issued hy the Director, Dr. James W. 
Kellogg, of the Bureau of Foods and 
Chemistry. 

The substitution of an inferior product 
for a well-known recognized brand of ice 
cream ia unlawful, the statement says, and 
a check ia being made of the advertising 
and selling of ice cream throughout the 
Commonwealth. 

The statement follows In fall text: 

The practice of “bootlegging” ice cream, 
which haa come to the attention of the 
Department recently, consists of an un¬ 
scrupulous manufacturer taking advantage 

of another msniifsctnrewV contract for the 

sole of a well-known recognized brand of 


cream by submitting the former’a own 
brand to be sold under the advertising 
devices and contracts of the other manu¬ 
facturer. 

In some cases these manufacturers en¬ 
tering into such a competition buy so-called 
ice cream mixes from wholesalers and 
without much equipment can arrange to 
complete the product by addition of flavors, 
fruit, etc., at a much lower cost than the 
person can afford to manufacture and ad¬ 
vertise when operating a well-equipped ice 
cream factory. 

Such a substitution of ice cream is in 
direct violation of the Ice Cream Law, 
section 3, which makes it unlawful for 
any person to sell any ice cream from any 
container which is falsely labeled or 
branded or to misrepresent in any way 
the place of manufacture of ice cream 
or the name of the manufacturer. 

While the practice has not gained a very 
strong foothold in Pennsylvania, ice cream 
dealers are warned against the sale or sub¬ 
stitution of so-called “bootleg” ice cream 
for the product which they may be selling 
tinder contract with other ice cream manu¬ 
facturers. 

A checkup is being made by agents of the 
bureau regarding correctness of advertising 
and selling ice cream throughout the Com¬ 
monwealth and any persons found engaging 
in dispensing “bootleg” ice cream will be 
held responsible under the provisions of 
the Ice Cream I-aw. 

Soap Maker Will Slop Patent 
M isrepreeentatlon 

A CORPORATION soap manufacturer 
signed a stipulation with the Federal 
Trade Commission agreeing to cease the 
use, on labels attached to the containers in 
which its products are packed and sold, of 
words indicating that it has a patented 
process, when such is not the fact. 

(Names of individuals or firms signing 
stipulation agreements are not mentioned 
in the commission's press releases or pub¬ 
lications, but the facts in each proceeding 
are presented to show methods of competi¬ 
tion condemned by the commission as un¬ 
fair, for the guidance of industry and pro¬ 
tection of the public.) 

Conflicting Shoe Mark Refused 

I N a recent decision. Assistant Commis¬ 
sioner Moore held that Murray M. Rosen¬ 
berg Inc., of New York, New York, is not 
entitled to register as trademarks for shoes, 
marks, the dominant feature of which con¬ 
sists of the words “Miles Shoes,” in view of 
the prior registration by the W. H. Mile* 
Shoe Company, Inc., of marks, the dominant 
feature of which is the word “Miles.” 

In his decision the Assistant Commis¬ 
sioner stated that the dominant feature of 
the registered marks is the word “Miles,” 
the words “Blue Ribbon Brand” and “Ex¬ 
tra Quality” appearing therewith being 
phrase* relating to the grade of the shoes 
and the words “Greatest Values in the City” 
being merely an advertising slogan. 

He then said: 

“It is observed that the cited registrations 
are owned by the W. H. Miles Shoe Com¬ 
pany, Inc. and it ia believed that the aver¬ 
age member of the purchasing public would 
believe that the 'Miles Shoes’ originated 
with or are owned by the Mile* Shoe Co.” 
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Don't hs-ve this spectre of unemployment 
hanging <n- your hand forever. Train 
yourself to do some one thing ao wall that 
your aarvioaa will be in demand. Employ* 
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them I 
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beet. For the International Correepondenoe 
School* will train you juit at they ara 
training thousands of other 
ter where you live—no mat 
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Semper idem 

“ALWAYS THE SAME” ... a good slogan for any one of 
a thousand advertised articles whose superior qualities 
are maintained year in and year out. 

Have you ever stopped to consider the time, patience, 
skill, money and experience invested in every one of the 
articles you see advertised in this magazine? No matter 
what it may be—a lead pencil or an expensive auto¬ 
mobile—the problems of maintaining and improving 
quality are constantly in the minds of those responsible 
for their manufacture. Quality must be maintained ut 
all hazards. Quality must be bettered wherever and 
whenever possible. Price must be kept ut a level that 
will insure the utmost in value. 

Advertised goods must, and do, live up to their adver¬ 
tising. “Semper idem”—always the same. They cannot 
afford to vary iu the least. 

Trust advertised goods. Buy them regularly. Read 
advertising to learn what is new. Read it to know what 
others are buying. Read it to ascertain how you can save 
money and yet get better merchandise. 



Read the advertisements , . . they stand for quality 
merchandise . . . semper idem 






PEOPLE 

not Geography 

DETERMINE MARKETS! 



MARKET FACTS 

every Manufacturer 
should ponder! 

1 There are more people within 25 
miles of Los Angeles than within 
100 miles of the second largest Pacific 
Coast city- 

58% of all people in California and 37% 
of all in the Pacific Coast states arc within 
a few hours’ truck haul of Los Angclcs- 
Nearly 2/3 of the past ten year’s pop¬ 
ulation increase on the entire Pacific 
Coast was in this area! 

2 The per capita buying power ($1,351) 
of Los Angeles is the stand highest 
in the United States and the highest on 

These arc definite facts which cannot 
be overlooked by the manufacturer who 
wishes to locate on the Pacific Coast. 
We invite the opportunity of present¬ 
ing the indisputable facts of Los Angeles 
County's manufacturing and distribu¬ 
tion leadership. 


# T*HE gttgrapiitat center of the 
A United States has little signifi- 
(he manufacturer who 
wishes to reach the dense national 
markets economically. Pttpk plus 
buying pewtr make profitable mar¬ 
kets. That is why lot Angeles 
County is 8rh in manufacturing, 
nationally, easily leading on the 
Pacific Coast, and why ISO impor¬ 
tant Eastern manufacturers have 
located here within recent years! 



j 'Industrial 

LOS ANGELES 

^Address Industrial Dipt., Los Angeles Chamber of Commerce j 

Los Angeles, California v/wv/ 
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ANNOUNCING THE NEW 1931 PROGRAM 


FOR THE CORD FRONT DRIVE 

In keeping with our long standing policy, we are again able to 
make the public the beneficiary of the savings obtainable 
through better manufacturing methods and greater buying 
power. For the first time, a Cord Front-Drive car is now 
offered to a larger market. Owners of the Cord Front- 
Drive will tell you it is the finest automobile in the world. 
Nothing lesB than a totally new kind of motoring could 
make possible the successful invasion of the Cord into the 
fine car field. Its sales in its first year represent nearly 
twenty per cent of all cars sold above $3000. The Cord 
became the model for the entire automobile industry to 
pattern after. It is this car, which is the standard of 
fine car values, with its exclusive front-drive advantages, 
which we are now able to offer for the 
first time at the extremely low price of A 

BROUGHAM SU9S SEDAN *8395 CONVERTIBLE CABRIOLET ll«95 

CONVERTIBLE PHAETON SKtlAN BSS93 ■ PrlcttJ. m. b. Amkw*, Imiimma - Equipomt 
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There’s Nothing Bnt Performance that Counts 


A railway journal is no soft berth for any 
bearing. Not with tons of flying steel sway¬ 
ing up above. Not with the shocks . . . the 
stresses ... the loads ... that are applied 
to railway running gear. It’s no placet de¬ 
pend upon it* for anything less than SCStF. 

fflStr Bearings have stood 
up In railway journals for fif¬ 
teen years. Some of them 
hare left « million miles of 
track behind... without ad- 

rnt^ 


BA1X AND ROtXEB BEARINGS 


justment of any kind and without showing 
appreciable wear. Railroad men know that. 

The point is thlsi If fflCSSF Bearings can 
stand up year after year in a railway journal, 
there’s hardly any job in all the world of in¬ 
dustry that’s big enough to meW them ft»n 
down. In a bearing there’a 
nothing but performance 
that counts OlCr INDUS¬ 
TRIES, Ine., 40 East S4th 
Street, New York City, N. Y. 








Nature meant you to SUCCEED 

But you won't succeed if you don’t fit your job. 

Heed this vital problem NOW! 


T O CHOOSE the wrong life work is a 
tragedy; you rob yourself of time, en- 
ergy, opportunity and happiness. Don’t be 
a misfit like the poor chaps pictured above. 
Ride into life on the right tracks—and begin 
at once. 


You Can Make More Money: 

Qo Where It IS! 

Fit your job and you’ll get good pay. You may be right 
when you say you are worth more than you make today. 
But do you know how to get more —QUICKLY? Listen! 
You have outward signs that reveal your inward talents. 
To read those signs is like turning a magic searchlight 
onto yourself—revealing your true powers. This is easy to 
do if you know how. The way is clearly shown by 


The RIGHT JOB 

HOW TO CHOOSE IT AND KEEP IT 

By K. M. H. Blackford, MX). Introduction by Charles M. Schwab 


MR. SCHWAB SAYS: “Success in life depends on hmv 
a man uses what he has. . . . The first step in starting out 
is to decide exactly what one has, and in what kind of woik 
it can be used to the best advantage. . . . So—find out 
just what you are fitted for. . . . The aim of these book* 
is to help each individual to make out an inventory of his 
personal capital, and to show some of the kinds of work 
thut need that particular equipment.” 

FREE for a Week! 

Look at the pictures and read a few chapters of “The 
Right Job” before you send in a penny. Then, if you don't 
honestly believe these are the most valuable books you can 
buy to help shape your career, return and forget them. 
Otherwise, mail us a check or money-order for $3.85 and 
the books are yours to profit by for life. Don’t waste good 
time; clip, sign and mail this coupon before your eyes 
leave this page. Cut along the dotted line now. 


THB REVIEW OF RBV1BWS CORP. HA 

33 Fifth Avenue, New York City 

Nmw ____„_____ 


Written Simply and Clearly 
and Crowded with Pictures 

This fine set of two books, rich in thought and clear in 
language, lias over 200 human charts, diagrams and photo¬ 
graphs, including three score full-page half-tone portraits 
of world prominent persons and interesting types of men, 
women and children. These help make it easy to analyze 
yourself—or anyone else. “The Right Job” does not only 
tell you what job to choose but shows you how to get it 
and keep it. It is just as valuable for women and girla as 
it is for men and boys. 

Worth $1,000 to You? 

Think of your future I Would you give a $10 bill 
to have its problem solved for you by America’s 
foremost vocationalist? You bet you would 1 But 
think of being able to get all this for only $3.851 
This small investment may earn $1,000 for you 
within one year. Mail the coupon today. 


cu» .... 











SdENIIncAMERICAN 

Owned and published by Scientific American PubliahlngCompiny; Orton D. Munn. Praaldant: Loutt 8. Treadwell, 
Vice-President; John P. Devle, Treeeurer; I. Shtldon TIlney, Secretary; all at 24 Wait 40th Straat, Naw York, N. Y. 

EIGHTY-SEVENTH YEAR • ORSON D. MUNN, Editor 


CONTENTS • MARCH • 1931 


SCIENTIFIC AMERICAN DIGEST 
Of General Intereat 

Halting Snow In tha Spring. 

Tracar Shotgun Shall. 

Contact Eyaglaaaaa . 

Violin Bow 8tringa of SUvar 
Coppar in Oyatar Farming ... 

Control of Condanaatlon on Factory 

Walla. 

Duatlaaa Aah Handling Truck . 

Andrde Enpedition'a Photographic 

Fllma Art Developed. 

Polishing Seven Bearlnga In One 

Operation . . 

A 8tatlonary-Head Engine. 


Tha Baker's Dough Evaporataa . 191 

Knocklata Oaaollna Plant. 191 

Modern Metallurgy and Anclant Coa- 

roetlce ... 194 

Rubber Armor Protecta Steal . 196 

Paint Matala In Afternoon. 196 

Bleaching Paper Pulp . 196 

Unique Sulfur Mining Proceaa . 200 

Aaphalt-Alumlnum Paint . 200 

Fina-Qrain Sugar Produced 20S 

Self-vulcanltlng Rubber Compound 206 
Chemical Caulking of Concrete and 

Maeonry . 207 

Electrolytic Metal Cleaning . 207 

Medical Science 

Dlabetea and Sugar Conaumption .. 190 

Rate of Wound Healing. 191 

Diet and the Teeth. 196 

Aluminum Cooking Utenaila. 197 

Rheumatic Nodulea . 196 

Coamlc Raya and Cancer. 200 

Eserdae In Diaeaae. 201 

The Flow of Milk. 204 

The Amateur Astronomer. .202 

Current Bulletin Brief*.204 


Commercial Property New* . 212 


Scarlet Fever Tosin Patent Sustained 

Specification Ordered Revised . 

Request Review in Oaa Device Case .. 
Ornamental Design Not a Trademark 
“Worthless'* Patent Yields Over 22,- 

000,000 dollar*. 

Gem Advertising Curbed. 

Tax Refunds on Patents. 

Publication of Trademarks. 

Geographical Mark Refused. 

Chees e Brandiag Machine. 


212 

IIS 


Across the Editor's Desk ... 149 

Back of Frontispiece—Einstein Goes Sailing 151 

Frontispiece—Irish Deer Extinct Because of Too Much Evolu¬ 
tion . .152 

The Aurora—Elusive Mystery of Science —By N. H. Heck . 153 

The Known Facta end the Theorise That Attempt to Explein It 

Our Point of View —Editorials . . 157 

Freedmen’e Slevee: Britain's Market!; Radio Ballyhoo; Coast 
Detente; Museolini'a Salesmen; Imperialism; International Affairs 

Measuring the Rotation of the Stars 

— By Henry Norris Russell, Ph.D. . . 158 

How Fait Do tha Start Turn! 

A Floating Electric Power Plant —By A. T. Littlefield 160 

A Ship That Will Aaeiit Land Plants to Carry Thalr Power Load 

Sculpture and Taxidermy Join Forces 162 

Preparation of Muaeum Groups Require Both Arte 

The Future of the Rocket —By David Lasser .16-1 

Looking Ahead to tha Scientific Development ot e New Vehicle 

Scientific Progress in 1930 167 

Some Outstanding Advances for tha Year 

168 

Migrating Fish “Climb” Fish Ladders —By Charles W. Geiger 171 

"Staircase" Pools to Asaiat Fish in Their Migration* 

Flying to Find Oil —By Milton Wright 174 

Land is Mapped From the Air to Show Possible Oil Structures 

Safeguarding Society —By Albert A. Hopkins 176 

A Modern Structure for Receiving Bodies of Paople Moating Violent Deeth 

From the Archeologist’s Note Book 179 

Terra Cotta; Ink Tablet!; The Remodeling of Rome; Greek Graveeton* 

“Largest Meteorite Seen to Fall” 

—By Professor Charles Clayton Wylie 180 

The Ptragould Meteorite Which Was Recovered After it Fell 

The Mammoth Saluda Dam 182 

Constructing tha World's Largast Barth Fill Dam 

A New Advance in Food Production —By Rensselaer Sill 184 

Scientific Determination of Wlnttr Wheat Hardiness 

Companions in Depression —By Raymond B. Fosdirk 186 

Th* Interdependence of Nations: An Economic Prescription 

Two Cars in One Elevator Shaft —By H. D. James . 188 

Significant Development Conserve* Building Spec* 


THIS MONTH’S COVER 

Our cover artist, Howard V. Brown, has this month made a composite painting. The 
aurora shown i* similar to that in the painting by Harold Moltke which waa sub¬ 
mitted by Dr. D. la Cour, an outstanding Danish meteorologist, at the recent meeting 
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“The Aurora—Eluaive Myitery of Science," and the site ia a snow-streaked ridge in 
Alaska where American men of science are observing the aurora at the present time. 
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Amateur Telescope 
Making 

ALBERT G. INGALLS, Editor 

TT'VERY month in the back pages of this magazine you will see 
^ from three to five telescopes that have beat made from the ex¬ 
plicit instructions contained in this book. What others have done 
you can do. Send for a copy of this book on approval and see for 
yourself. $3.00 postpaid. 

Cyclopedia of 

Formulas 

By ALBERT A. HOPKINS 

A RECEIPT or formula for every purpose, from drinks to drugs 
in common prescriptions. Tested results of the best authorities 
both foreign and domestic compiled into the most unique work of 
its kind. $5.50 postpaid. 

The Fingerprint 
Instructor 

By FREDERICK KUHNE 

TEASED on the best English system as perfected by the N. Y. 

Police Department and now utilized as well by industrial con¬ 
cerns for safety identification of their employees, this work is the 
standard in a branch of science which daily grows in importance. 
$3.15 postpaid. 

The Use of the 
Microscope 

By JOHN BELLING 

Cytolofilt, Carnegie Ioatltutioa 

OlNCE the appearance of the article in S. A. some months ago, on 
this subject, much interest has been aroused in this important 
method of research. This is a straightforward, concise treatment 
indicated by the experience of an expert acquired after a long 
career. It is practical and accessible. $4.20 postpaid. 
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ACROSS THE EDITOR’S DESK 


O UR editorial policy, here on the Scientific 
American, has frequently been criticized, both 
favorably and adversely, for its conservatism. 
We have always held, however, that conservatism is 
a necessity if a scientific magazine is to publish 
material that can be relied upon as being authentic 
as to source and accurate as to detail. Even at that, 
with this policy constantly in mind, there occasion¬ 
ally comes a time when too strict adherence to con¬ 
servatism must be avoided in the light of sound 
theory. The “moon rocket” is a case in point. Pooh- 
poohed by many as impossible and wildly imagina¬ 
tive, the recent donation by the late Daniel Guggen¬ 
heim of a large sum of money for research on rocket 
problems has put a new face on the entire subject. 
The author of the article on rockets that appears in 
this issue has presented the facts and has looked 
into the future with eyes that take these facts into 
consideration. 

• 

If, due to uncontrollable conditions, local power 
plants sometimes fail to supply the amount of power 
needed by the community, what can be done to tide 
them over? This is the question that confronted 
a power company of New England, where plants 
are largely hydro-electric and so are greatly af¬ 
fected by droughts. The answer was found in a 
portable power plant that could Ik: sent to any point 
along the coast and used until the unusual con¬ 
ditions abated. The details of this floating plant 
will be found in this issue. 

• 

In this issue, also. Raymond B. Fosdick bares 
some pertinent truths relative to the economic status 
of the United States—facts that you and 1 have 
vaguely considered in our moments of communion 
with ourselves but which not many of us have been 
honest enough to admit openly. In view of the de¬ 
pression’s disastrous effect on the world, it is well 
for us to take stock of ourselves and try to grasp 
the meaning of the interdependence of nations as 
brought out in Mr. Fosdick's able article. 

• 

Ladders for fish so that they can get up-stream 
to spawn despite man’s encroachment in the form 
of dams; a new method for determining the hardi¬ 
ness of wheat without the necessity of waiting for 
winter weather to tell the story; how life-size and 
miniature groups of animals are prepared for mu¬ 
seums; something of the glory that was Peru’s 
—these and many other subjects form the body of 
this issue, backed up as usual by many shorter 


items of wide general interest in the Scientific 
American Digest. 

Speaking of conservatism, as we were in the first 
paragraph above, another example comes to the 
fore as we glance through the tentative schedule 
for the April issue. Most of the daily papers, and 
many magazines that should have known better, 
carried a story about a “meteorite” that fell through 
the hood of an automobile. The story was sub¬ 
mitted to us, but we turned it down because of its 
luck of authenticity. Now we can present the facts, 
even though the story comes to our readers a little 
later than oilier publications printed it. News may 
l>e news only if new, but facts are necessary to 
science and it often takes time to assemble them so 
that the resulting article is accurate and not just 
the snap judgement of some biased or uninformed 
reporter. 

• 

How often all of us have wondered, as our train 
threaded its way through a maze of tracks in a great 
railroad terminal, how it is humunly possible to 
prevent numerous smash-ups. The signaling and 
control system behind the efficiency that guides 
our t ru ill unerringly into its proper track is nothing 
short of marvelous; and the story of it, to be pub¬ 
lished in our next issue, is a story of almost incom¬ 
parable human ingenuity. Railroad men who have 
already seen this article have congratulated us 
upon it fur they say it clears up many details of 
railroading which, even to them, were previously 
mystifying. 

• 

In the Nuvul Research Laboratories in Washing¬ 
ton. significant things have been dune with the 
gamma rays of radium. Having a shorter wave¬ 
length tiian X rays, these gamma rays have been 
un<-u to study the internal structure of metals and 
materials. The process, however, is much simpler 
than the procedure with X rays. No delicate tubes, 
elaborate wiring, and so forth are necessary, for a 
tiny capsule of radium salts, placed before the ma¬ 
terial to be studied, does the trick. These researches 
will be discussed in a coming article. 

• 

Other features for April will include information 
on such subjects as radio and the police, an out¬ 
standing railroad bridge, the industrial uses of 
vacuum tubes, a new method of making superior 
concrete piles, and many others. Our cover illustra¬ 
tion will present an unusual angle of an engineering 
subject. 







ISO 


SCIENTIFIC AMERICAN 


MARCH • 1931 



came to Los Angeles Area 


Eliminating those who were 
bom chi the Pacific Coast, 2,627,562 
actual or potential customers you 
formerly served in other parts of 
the country, moved to California, 
Oregon and Washington in the 
ten years between 1920 and 1930 
... (see U. S, 1930 Census). 

62$ of this new and additional 
Pacific Coast market (1,643,881— 
or 8 out of every 13) came to the 
immediate traaing area of Los 
Angeles... 38$ (5 out of every 13) 


scattered over the entire remain- 
der of the 3 Pacific Coast States... 
which includes all that territory 
north of Los Angeles’ area to the 
northermost limits of Washington. 

Manufacturers who would 
command this great Western Mar¬ 
ket will at once appreciate the ad¬ 
vantage of locating their Pacific 
Coast plants in Los Angeles Coun¬ 
ty where the greatest concentrated 
population in the entire West 
may be most economically served. 


Industrial LOS 

Address: Industrial Dept., 

Los Angeles Chamber of Commerce 
Los Angeles, California 


ANGELES 

COUNTY 




EINSTEIN GOES SAILING 


1 1KE other normal human beings Einstein ful whether the great pliysicist-mathemati- 

l plays part of the time, and sailing on the cian knows or cares a rap in practice, 

lakes just outside of Berlin is his favorite whether the metacentric height of his craft 

outdoor sport. As soon as a man becomes is subtended by the square root of the center 

great, people begin to surround him with an of effort of the mainsail or not—so long as she 

accretion of imaginary tradition, and find it is properly trimmed and points up as close 

difficult to think of him as pursuing the to the breeze as she ought. In this picture, 

pastimes of ordinary folk. For example, this physicist Einstein finds one thumb enough 

photograph of Einstein lay a few days on to hold the helm, and the chances therefore 

the editorial desk and several persons re- are that the wind has petered ouL 

marked that the professor’s facial expression Several months ago the editor stated that 
was “most profound” and that he no doubt the Einstein theory was accepted by the 

was “deep in thought about some new majority of scientific men qualified to judge 

recondite theory.” The chances arc, however, of its validity, and this conservative assertion 

that when Einstein goes sailing he goes sail- was challenged by certain readers who do 

ing, and leaves ashore the whole Einstein not accept relativity. In the latest edition 

theory. Probably his profoundest, most of the Encyclopaedia Brilannica Sir James 

abstruse thought when this snapshot was Jeans, writing on “Relativity,” is less con- 

taken had to do with the theory of the rela- sorvadve; he says acceptance of the rela¬ 
tive probability of dinnertime. It is doubt- tivity theory is “universal and complete.” 



Field Muwun o< Natural lluiory 


EXTINCT BECAUSE OF TOO MUCH 
EVOLUTION 


T HE giant Irish deer often attained an antler apread 
of 12 feet. It became extinct in the 14th Century, 
doubtless due to over-evolution of the antlers. Its body 
was about the size of that of a moose and the animal 
was the largest of the deer family. A skeleton is on 
exhibition in the Field Museum of Natural History in 
Chicago, while the painting, done by the scientific, 
artist Charles R. Knight and presented by Ernest R. ’ 
Graham, is on the walls. Mr. Knight is not merely an 
artist but a student of paleontology, and before he 
undertakes paintings of extinct animals he make s a 
thorough study of the scientific background. He has 
promised to,tell in in article in the Screunnc Auxrn- 
can how he approaches end executes a typical palntlt$' 
of this sort, in order that uo errors in science will entmr. 


Protestor Krognaas in the new auroral observatory near Trotntoe, Norway. Note tele¬ 
phone headset; also three auroral cameras, the chronometer, and the large spectrograph 


THE AURORA—ELUSIVE MYSTERY 

By N. H. IIECK OF SCIENCE 

Chief, Division of Terrestrial Meenetiim and Saismology, 

United States Coast and Geodetic Survey 


E 'ERYONF, who has seen the aurora 
at once aalts for an explanation. 
Not many years ago any that might 
have been given would have little sig¬ 
nificance today. The developments of 
modern physics have made it possible 
not onto to adopt a definite type of ex- 
planatMB, but progress has been made 
in outfitting theories which explain the 
more important facta. 

With this understanding It is my pur¬ 
pose to outline the principal known facts 
of the aurora and to give the present 
statu* of the efforts to explain it by 
theories acceptable to science. This dis¬ 
cussion is peculiarly appropriate at this 
time since recently there has begun at 
Fairbanks, Alaska, the first comprehen¬ 
sive program of auroral observations 
under good conditions that has been 
made on the North American continent, 
except observations carried on from time 
to time by Arctic explorers. The pro¬ 
gram, which ia to continue for five 
years, is being carried on at the Alaska 
Agricultural College and School of 
Mines with .the financial support of the 
Rockefeller Foundation and with the 
assistance of the Carnegie Institution 
of Washington and the United States 
Coast and Geodetic Survey. The latter 
provides information regarding the 
earth's magnetism from its magnetic 
observatory at Sitka, Alaska, which 
. though nearly 1000 miles to the south, 
retftra* magnetic conditions not too 
Btoitly different from those at Fair- 
roflrt e O 1 Auroral observations have been 
cerrkd on at Sitka for a number of 


tears, but under very unfavorable con¬ 
ditions on account of the generally rainy 
and cloudy weather of southeastern 
Alaska. Fairbanks in sharp contrast hus 
ideal weather conditions except for ex¬ 
treme cold, and it also has the great 
advantage of being within the belt of 
maximum auroral frequency. 

S CIENTIFIC auroral investigations 
started in Norway where the rela¬ 
tively large number of people living in 
the region of maximum frequency pro¬ 
vides better conditions for the study 
than in most other parts of the belt. 
The more favorable conditions do not, 
however, take away the credit of initia¬ 
tive of the Norwegian investigators, who 
have been willing to face the difficult 
problem and endeavor to find a solution. 
Many have worked in this field but 
especial credit must be given to four 
men who have done outstanding work 
in their own country and who have 
stimulated others there and elsewhere. 
These are Birkeland, Stormer, Vcgard, 
and Krogness. The three latter are liv¬ 
ing and constantly adding to the store 
of knowledge in regard to the aurora. 
The Importance of die work in Norway 
has been recognised by the Rockefeller 
Foundation which has helped t<> finance 
a magnificent new auroral observatory. 

Hie work has steadily become inter¬ 
national. As an example, the Inter¬ 
national Geodetic and Geophysical 
Union, through a committee of which 
Carl Stormer is chairman and the writer 
is member for the United States, has 


published an auroral atlas and instruc¬ 
tions for auroral observations. One of 
its features is a classification of auroral 
forms, which is necessary to an under¬ 
standing of the subject. The classifica¬ 
tion is very complete and only the more 
important forms will be listed. 

Remembering that the different forms 
are often poorly defined and that dif¬ 
ferent forms may occur at the same 
time, there are two classes of forms: 
those without ray structure and those 
with ray structure. Forms without ray 
structure include; Homogeneous quiet 
arcs (Figure 1); homogeneous bands 
(Figure 2); pulsating arcs, sometimes 
entirely disappearing and then reap- 
[>earing in the same place; diffuse lumi¬ 
nous surfaces, widely spread hut with¬ 
out distinct boundaries. Forms with ray 
structure include: arcs with ray struc¬ 
ture (Figure 3); hands with ray struc¬ 
ture (Figure 4); draperies (Figure 5); 
rays (Figure 6); corona (Figure 7). 
The figures are reproduced from 
Stiirmer’s new auroral catalog. This 
rather formidable list is in itself ample 
evidence of the complex phenomenon 
which we are trying to explain. 

In the earlier days when the develop¬ 
ment of theory was impossible because 
of inadequate knowledge of phyaics, ex¬ 
cellent work was done by the statistical 
method. This brought out very clearly 
the distribution of the aurora in the 
arctic region and established a very 
important fact. This is that the lines of 
equal intensity are nearly circular in 
form, with the center of this circles near 
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St6rm*r’» seven form* of aurora*, raproducad from hi* nnr atla* 


Smith Sound in Greenland. Studies of no longer difficult to take satisfactory 
the earth’s magnetism have given a sig- photograph*. He also has found it pos- 
nificance to this place, since if we as- sible to measure the height of the aurora 
sumed that the earth’s magnetism is above the earth by combined photo- 
due to a magnet near its center, the axis graphic and astronomic methods. The 
of this magnet, prolonged in the general method requires that there be two ob- 
direction of the north pole, would reach servers, each with a camera, located at 
the surface at Smith Sound. For con- two stations, the distance between which 
venience, we will call this the north is known (as, for example, ten miles) 
auroral pole. The belt of maximum with direct communication by telephone 
auroral frequency is found to be 23 de- or radio so that the cameras may be 
grees from the auroral pole and this exposed at the same instant. A selected 
fact has proved to be a very serious auroral form is photographed at the 
stumbling block in the way of those who same time at each station, this being 
are trying to provide satisfactory theo- made possible by directing the cameras 
ries. The’ frequency falls off rapidly at one or more selected stars. The aurora 
both to the north and south of the is photographed against the stars and 
maximum auroral belt The facts are the displacement with regard to the 
probably similar for the antarctic re- stars at the two stations gives the neces- 
gion, but for obvious reasons the ob- sary data for computing the height of 
servations there are incomplete and it the aurora. 

is not possible to draw the lines of equal A vast number of these determine- 
auroral frequency. (See map, page 155) tions have been made, but only a few 
characteristic result* obtained in Nor- 

E the case of most physical phe- way need be mentioned. In the maxi- 
lomena, method* of observation are mum auroral belt the bottoms of the 
obvious but the aurora is far above the various forms range from 90 to 100 
earth and beyond our reach and it is kilometers (56 to 62 miles) above the 
therefore not possible to make direct earth, with heights for the upper por- 
obaervations in the region where it oc- tions from 300 to 500 kilometers (185 
curs. On the other hand, of all the phe- to 300 miles). In one case when ob- 
nomena which investigation has shown serving in the vicinity of Oslo, Stormer 
to be related to the aurora, it alone can obtained a height of 1000 kilometers 
be directly perceived by our senses, and or 620 miles. The lowest he has ob- 
this is a very great advantage. However, talned is 80 kilometers or 50 miles and, 


in spite of the fact that persons have 
reported seeing the aurora reach the 
earth, there is no instrumental evidence 
to support this. 

If photography can be sucoeaafully 
employed for the quiet forms, die obvi¬ 
ous thought is—why not motion pictures 
for the moving forms? While the idea 
has merit, experience has shown that 
true motion pictures are impossible be¬ 
cause the exposure must be at least two 
seconds. Pictures at this interval would 
be valuable though scarcely able to fol¬ 
low the fastest moving forms. There are 
many problems to be solved before the 
use of this method will be entirely satis¬ 
factory. 

Another method of direct observation 
is the use of the spectroscope and this 
has been done by Vegard. Using a 
special type of spectroscope he found 
a definite line in the green portion of 
the spectrum. Careful study of its char¬ 
acteristics did not result in identification 
with any other known line of the spec¬ 
trum. The source of the line was a real 
puzzle. Vegard, after experiments in 
bombarding solid nitrogen by cathode 
rays in the laboratory, was able to ob¬ 
tain this line and he therefore advanced 
the idea of the existence of crystals of 
solid nitrogen in the upper atmosphere. 
I .ater, however, McLennan obtained the 
line from a mixture of oxygen and 
helium. (See McLennan, “Mystery of 
the Green Line,” Scientific American, 
January 1929.— Ed.) It is significant 
that the green line has been found to 
be present in the night sky everywhere. 

r [ addition to direct observation of 
the aurora by the means that have 
been described, another line of attack 
has been the study of correlations of 
the aurora with other phenomena. Since 
the auroral belt is in die general region 
of the north magnetic pole it is natural 
to see whether a relation between the 
earth's magnetism and the aurora can be 
found. While the occurrence of auroras 
in the maximum auroral belt does not 
always correspond to pronounced mag¬ 
netic disturbance, there are no known 
cases where an aurora seen far to the 
south has not corresponded to a mag¬ 
netic storm and usually to a severe one. 

Many theories hold that some sort of 
ray reaching the upper atmosphere 
spirals around the lines of force of the 
earth’s magnetic field. The line of force 
passing through a given point has a 
definite position with regard to the 
earth. If at a height of several hundred 
kilometers above the earth the direction 
of a line of force is unchanged from that 
which it is observed to be at the sur¬ 
face we should expect to find that, in 
the case of those forms of aurora with 
rays extending outward from the center, 
the center would lie in the $reetiop 
given by the observation of the earfffs 
magnetic field at the surface of the 
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earth. It is found by observation that 
such centers almost correspond but may 
vary by as much as one degree. 

Minor fluctuations in the aurora have 
also been associated with changes in 
magnetism. We have sufficient evidence 
that these two phenomena are closely 
related and, therefore, work in develop¬ 
ing theories in the one field may be not 
only helpful but essential in the other. 

We all recognize atmospheric electric¬ 
ity in the form of lightning, but this, 
though often severe, is a local, tem¬ 
porary phenomenon. In all parts of the 
earth, as evidenced by observations, 
there is, however, a continuous dis¬ 
charge from air to earth, minute in 
amount but measurable. It would be 
reasonable to expect a relation between 
this and the aurora, but careful observa¬ 
tions in Norway at the tune of a strong 
auroral display showed none. Earth- 
currents in the upper layers of the 
earth’s crust, also minute in amount but 
measurable, are found in every part of 
the earth. At times these become very 
great and are able to interfere with tele¬ 
graph and similar transmission. The 
important difference between these and 
atmospheric electricity is that earth-cur¬ 
rent disturbances occur in connection 


the wave which traverses a direct path 
from transmitting tu receiving station, 
generally called the ground wave, and 
the wave reflected from the layer. This 
layer should not be considered as a 
fixed and definite, sharply reflecting 
surface, hut rather a zone in which the 
radio waves are reflected or refracted. 
This layer does not remain at the same 
height all of the time but goes through 
daily fluctuations. In fact, ut limes 
echoes indicate that there are reflections 
at a number of different heights. 

T HERE are two phenomena which are 
of special interest to the short-wave 
radio operator—fading and skip-dis¬ 
tance. Fading is due to interference 
between the direct or ground wave and 
that reflected from the layer. It is par¬ 
ticularly in evidence for short-wave 
radio reception during a widespread 
magnetic storm, but is not important 
for long-wave reception. Skip-distance 
is generally considered to be due to the 
fading out of the ground wave before 
that distance from a transmitting station 
is reached at which the reception by 
way of reflection or refraction from the 
Kennelly-Ifeuviside layer reaches the 
earth with considerable strength. The 


to receive come in with ease, while 
others ordinarily reached become im¬ 
possible to receive. 

Not enough work has been done in 
this subject in the auroral region and 
other parts of the polar regions. Ob¬ 
servations in Norway do not appear to 
indicate very great difference in the 
height of the Kennelly-lleaviside layer 
there and elsewhere. The Byrd expedi¬ 
tion found extremely variable conditions 
which are not yet fully explained. The 
relation of the Kenneliy-Hcaviside layer 
to the aurora needs much additional in¬ 
vestigation. 

Tike relation of the aurora to solar 
changes is important since these are 
undoubtedly the source of the phe¬ 
nomenon. The idea has been advanced 
that auroras and magnetic storms are 
related to the eruptive solar promi¬ 
nences which at the time of an eclipse 
are seen to extend far beyond the sun, 
and it is thought that some of these 
may reach the earth. The sunspot fre¬ 
quency is associated with the frequency 
of auroras that extend to low latitudes, 
and thcru are other possible solar re¬ 
lations which will be brought out in 
the discussion of theories. 

It is evident that there are a great 



with strong magnetic storms 
and with aurora reaching far 
to the south. The relation 
between the great auroral 
displays and increased 
earth-currents may be con¬ 
sidered to be established. 

I T has been slated that 
great auroras are associ¬ 
ated with disturbances in 
communication by wire or 
cable. Since the aurora ex¬ 
ists in the region of the 
atmosphere through which 
radio waves must pass, its 
relation to radio reception 
is one of very great im¬ 
portance. Observations have 
been made at a number of 

places and, while conditions _ 
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many possibilities to be con¬ 
sidered, and the problem of 
explaining the aurora is at 
first thought staggering. 
Some progress has been 
made, however, in develop¬ 
ing the type of theory which 
it is hoped will eventually 
lead to complete explana- 


explain this situation. In the early days distance at which the ground wave loses 
of radio it was difficult to understand energy. Skip-distance varies from day 


how radio waves passed around the to night and from summer ti 
earth, since there was no adequate ex- and with the frequency of tram 


Jem we have, then, the 
sun with its known disturb¬ 
ances, the earth with its va¬ 
riable utmosphere and mag¬ 
netic field, the aurora and 
other allied phenomena. The 
evidence is fairly complete 
that some type of emission 
from the sun is responsible 
ic. The heavy fine* are "isochasms,” line* for the aurora, either di¬ 
frequency. They center around ^ Smith reotly or by setting up scc- 
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the frequency of transmission. By his theory a circular pencil of cor- 
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vidual rays follow along a line of the 
earth's magnetic field until stopped or 
until eo completely absorbed that the 
rays are no longer able to produce 
risible radiation. Possible paths oi the 
rays depend upon their initial velocity 
and their susceptibility to deflection 
from a straight path. 

This theory seemed so reasonable 
that a great deal of work has been done 
on it in Norway. Birkeland constructed 



meters from the earth. Besides, the 
auroral belt thus deduced is too near 
the auroral pole. Other types of rays 
have been tried. Chapman hu worked 
out a combination of rays which he con¬ 
siders to be more satisfactory than any 
single type. 

At this point all theories seem to 
come to the necessity of secondary ef¬ 
fects. Stunner's theory calls for set¬ 
ting up a ring at a great distance 
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a small magnetized sphere which he 
called a terella and bombarded it with 
cathode rays to see whether be could 
produce effects resembling the aurora. 
He made many thousands of experi¬ 
ments and among them he produced a 
luminous polar ring resembling the 
auroral belts. Stunner then joined him 
in submitting the results thus obtained 
to mathematical analysis. 

A SPECIAL effort was made to find 
trajectories for the rays which 
would theoretically bring them to the 
center-of the earth, as such rays would 
penetrate farthest into the earth's at¬ 
mosphere. Rays following this direction 
or departing from it only slightly can 
spiral along the lines of force of the 
earth’s magnetic field, while others a 
little farther away may spiral around 
the eanh, producing luminosity only 
after passing around the globe several 
times. 

Vegard in 1911 began an investigation 
which has been carried on by Stormer 
and others to find whether any type of 
rays which had become known in con¬ 
nection with the development of X rays 
and radium would serve to explain the 
aurora. He was satisfied that the alpha 
rays of radium came nearest to accom¬ 
plishing this. These start with a definite 
velocity and if they strike a layer of 
homogeneous matter they penetrate with 
straight-line orbits and with little scat¬ 
tering. He claimed that they would have 
sufficient penetration, but others limited 
the possible penetration to 250 kilo¬ 


from the earth, probably as far as the 
moon, and the current set up in this ring 
by tho rays from the sun accounts for 
the observed phenomena. He claims that 
only a smalt change in the observed 
values of the earth’s magnetism at the 
earth’s surface would he caused by such 
a ring, but that it would bring the auroral 
belt to the right place. From recent 
radio investigations in Norway he has 
found that echoes have been received 15 
seconds after the signals were Bent out, 
and he considers that the radio wave has 
penetrated the Kennelly-Heaviside layer 
and has been reflected from the outer 
ring called for by his theory. Stormer 
agrees that this entire theory is not yet 
acceptable. He claims, however, that ex¬ 
ceptionally strong currents in the outer 
ring can account foT the widespread 
aurora. 

A recent theory of a somewhat dif¬ 
ferent type, though not differing greatly 
in fundamentals, is the ultra-violet radi¬ 
ation theory of Hulburt and Maris of 
the United States Naval Research Labo¬ 
ratory. They consider that the activating 
force is a bunt of ultra-violet light 
from the sun. Ordinary radiation of 
ultra-violet light sets up the usual mag¬ 
netic and auroral conditions, while un¬ 
usual flares are responsible for unusual 
conditions. Ionization takes place high 
above the earth, Charged particles are 
carried from this region along the lines 
of force of the earth’s magnetic field 
and for some reason give up their energy 
in the vicinity of the earth to produce 
the aurora. 


It will be seen, then, that the problem 
of the aurora is definitely understood; 
that observations have been mode in 
many fields; and that a general type 
of solution that may eventually prove 
acceptable hat been established. Those 
who hyve given their lives to the study 
of the subject consider that weare still 
in a pioneer stage. The great need la for 
continued observations and etpecially 
for simultaneous observations^ of the 
different related phenomena in the re¬ 
gion of the aurora. 

liJTICH more should be knotfn about 
-LVJ. tht within a few .years if 

the present plans of the Polar Commu¬ 
nion of the International Meteorological 
Committee, on which practically all 
countries doing meteorological work are 
represented, are carried out. The plan 
is to repeat after 50 years the successful 
Polar Year program of 1882-1883, of 
observations in meteorology, terrestrial 
magnetism, aurora, and allied sabjecU, 
with such additions as the developments 
of science and increased ability to pene¬ 
trate the polar regions will permit. In 
the Polar Year of 1882-1883, 15 stations 
were occupied in accordance with the 
plans of the International Polar Con¬ 
ferences of Hamburg. These included 
Point Barrow in Alaska, and Lady 
Franklin Bay on Kllsnierc Island, north¬ 
eastern Canada. The latter is memorable 
for the important work done 4»y the 
Greeley Expedition before it met dis¬ 
aster. 

The plan is to reoccupy the original 
stations wherever practicable, -and a 
number of additional stations. The Com¬ 
mission has expressed the hope that the 
United States, through the government 
or otherwise, will make, in addition to 
meteorological observations, magnetic 
and related observations at Fairbanks, 
Alaska, and if possible at Lady Franklin 
Bay. Auroral observations will be in¬ 
cluded at a number of stations iir addi¬ 
tion to the permanent observatories in 
Norway and the one now being operated 
at Fairbanks. 

There is little use in making these 
observations unless it is certain that they 
will be studied. The international plan 
provides for such studies, and for the 
United States a number of organisations 
are taking an active interest. The Car¬ 
negie Institution of Washington, through 
its Department of Research in Terres¬ 
trial Magnetism, co-operates with all 
countries in this work and is in-close 
touch with the work of the Coast and 
Geodetic Survey in terrestrial magnet¬ 
ism and allied subjects. The Weather 
Bureau and the Coast and Geodetie 
Survey are interested in the reenhs 
which may be obtained, and all civil and 
military branches concerned with radio 
have a more or less direct interest* Thi^. 
also is troo of many other organisation* 
throughout the country. ■: - • 




OUR POINT OF VIEW 


Freedmen’e Slaves 

T HE strange travesty of slavery ex¬ 
isting in a nation that was founded 
by freed or escaped slaves 100 years 
ago as a haven for others of their kind 
and given a name to symbolize forever 
their freedom, was made known recently 
when Secretary Stimson notified Liberia 
that if die did not clean house she would 
lose our friendship. It seems to be a 
common human failing that we should 
do our utmost, once we have achieved 
some goal or purpose, to prevent others 
from enjoying it or working toward it. 

Britain’s Markets 

T HE Prince of Wales sailed for Ar¬ 
gentina in January, “taking serious¬ 
ly his job of salesman for the Empire.” 
with four British automobiles, his own 
Moth airplane, and what-not, to “sell” 
Britain to South America during the 
exposition of British industries in 
Buenos Aires. This entire “push” is di¬ 
rected principally against American 
manufacturers, and since some British 
products can beat ours hands down, it 
would be well for us to look to our 
markets lest they slip from our hands 
to those of the British. The Prince i 
salesman! 

Ballyhoo on the Radio 

R ADIO listeners will overwhelmingly 
agree with the comments of Dr. 
Lee deForest on the present intolerable 
conditions in the broadcasting field, and 
radio manufacturers will do well to use 
their united influence to rid the air of 
ill-advised advertisers who are so ef¬ 
fectually monopolizing it and automati¬ 
cally silencing the sets. For be it known 
that Mr. Ultimate Listener is the final 
arbiter of the air and by a turn of the 
switch excludes the offending program. 
Unfortunately this remedy automatically 
denies his family the programs which 
they expected to enjoy when the set was 
purchased. 

We believe that if radio advertisers 
seriously considered the present situa¬ 
tion they would realize that interlarding 
70 percent entertainment with 30 per¬ 
cent advertisement does not gain the 
attention or good will of potential cus¬ 
tomers. Every one knows that good pro¬ 
grams coat money and that a large part 
of this cost must be covered by fees 
from advertisers. Bnt no paper or maga¬ 
zine would long survive that similarly 


over-emphasized its advertising; and we 
are convinced that the present unbal¬ 
anced radio programs must be recast 
promptly if the popularity of programs 
is to be preserved. Offending concerns 
need only listen in on some of the well- 
arranged programs,' where 10 percent or 
less of the time is given to advertise¬ 
ments and 90 percent or more to a 
carefully ehosen and well rendered pro- 


Navy on the subject of which 
service's air force will defend 
our coastline, die Army has won 
the honor. This seems a wise as¬ 
signment of the job for, after 
all, the fleet would need all the 
plane* it could muster in the 
event of a war. This final settle¬ 
ment of the question will now 
make possible for the first time 
the organization of a permanent 
and highly efficient system of air 
defense of our coasts which, by 
its presumed effectiveness, should 
add on* more link in our chain 
of preparedness to prevent war. 


gram, to obtain models that will cause 
the radio industry to thrive and enuble 
the American listener to enjoy high 
grade entertainments at his own fireside. 

Mussolini's Salesman 

G eneral italo balbo, who 

seems ever to smile above that black 
beard which disguises his youth—lie’s 
in his early thirties—has called the 
world's attention to the progress of 
Italian aviation by leading a squadron 
of 10 planes. In military formation mind 
you, across the south Atlantic. Two 
planes crashed with a loss of five lives 
and two others were forced down at sea 
but these mishaps did not deter the 
youthful generaL And since Italy is 
well represented in the population of 
South America, particularly in Argen¬ 
tina, this grand gesture by Mussolini 
to stimulate Italy’s South American 
trade—for such it was—may have profit¬ 
able results for Italy. At any rate, the 
flight showed that great argosies of the 
air can cross the south Atlantic carry¬ 
ing freight and mail. We refuse, 
however, to take seriously the claim 
made by at least one European 


newspaper that Mussolini did it to 
show the United States that he can send 
fleets of bombing planes to our very 
doors. 

Imperialistic America 

S ENATOR ASHURST of Arizona re¬ 
cently proposed that we purchase a 
portion of Lower California and of the 
state of Sonora from Mexico—just like 
that, without so much as a by-your- 
l To Mexicans, this sounded like 
imperialism; and it threatened to de¬ 
stroy much of the good will created by 
Ambassador Morrow. It called forth 
cries of “curious" and “ridiculous’* and 
doubtless inspired unprintable thoughts. 
The Mexican pcoplo are not to be blam¬ 
ed for resenting such high-handedness 
for it implied that they would have noth¬ 
ing whatever to say in the matter. For¬ 
tunately for the relations between the 
two countries, the proposal was, is, and 
will be simply a proposal—nothing more. 

International Affairs 

d j u * After passing 
Renewed H °pe for th h £ vera , 
India . Autonomy ^ 8cemed 

___ „.eck the conference, the dele¬ 
gates at the Round Table in London 
have reached a solution acceptable to 
the British and Indian participants, and 
one that will probably be supported in 
Parliament by both the Labor and 
Liberal members. This happy outcome 
is a real triumph for Prime Minister 
MacDonald, who has shouldered the 
enormous responsibility of attempting 
this settlement. Under the provisions, 
control of the Army and foreign finance 
will remain with the Viceroy; except 
for these restrictions, India is granted 
a representative government responsible 
to an Indian legislature. 

When the Indian princes of the in¬ 
dependent states definitely threw in their 
lot with the rest of India, the old argu¬ 
ment, that there was not one India but 
several India*, disappeared. When Lord 
Reading accepted the agreement for the 
Liberal party it was plain that any op¬ 
position in Parliament by the Conserva¬ 
tives would be futile, even if they would 
be disposed to follow the lead of Wins¬ 
ton Churchill in opposing the demands 
of the Indians. 

Mr. MacDonald’s tactful leadership, 
the sympathetic attitude of the Viceroy, 
Lord Irwin, the unexpected harmony 
(Pleate turn to page 208) 
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MEASURING THE ROTATION OF THE STARS 

By HENRY NORRIS RUSSELL, Ph. D. 


T HERE must be some limit to the 
amount of information regarding a 
distant star, which can be obtained 
by studying the lines in the spectrum, 
but this limit is still far from being 
reached. For nearly 70 years it has been 
realized that from the exact positions of 
these lines we could find out what kinds 
of atoms absorb them, and so make a 
qualitative analysis of the star's atmos¬ 
phere. It was realized too, but more 
vaguely, that the strong lines must be 
produced by abundant elements, and in 
recent years this knowledge has devel¬ 
oped into a thorough quantitative analy¬ 
sis which tells us not only what sub¬ 
stances are in the star’s atmosphere but 
how mud) of each one, and explains 
many things that once were puzzling. 

In sunspots, whose light can be 
Btudied with very powerful spectro¬ 
scopes, most lines appear double, prov¬ 
ing the existence of a magnetic field 
which acts on the absorbing atoms. Tills 
is an old story now, but it is only recent¬ 
ly that the existence of powerful elec¬ 
tric fields in stellar atmospheres has 
been satisfactorily established. 

E xperiments in the laboratory 

showed years ago that when light- 
emitting atoms are subjected to a power¬ 
ful electric force their spectral lines are 
split up in a complicated fashion. This 
“Stark effect,” named for its discoverer, 
resembles somewhat the Zeeman effect 
produced by a magnetic field. For the 
heavier elements, and in particular for 
most of the lines of the metals, this effect 
is small, but for hydrogen and helium 
it is large and the separations are much 
wider than can be produced by any 
practicable magnetic fields. For the suc¬ 
cessive lines of a series (like the familiar 
hydrogen lines) the electrically sepa¬ 
rated components are more and more 
numerous and cover a wider range 
(which is not the case with the magnetic 
separation). More remarkable is the ap¬ 
pearance of entirely new lines under 
the influence of the electric field, espe¬ 
cially in helium. These lines have been 
identified as forbidden lines which arise 
from transitions within the atom, which 
under ordinary conditions are extremely 
unlikely to happen and so do not pro¬ 
duce lines of perceptible intensity. An 
exteraaLadectriC force operates (in a 
manner ^easily explained theoretically) 
to break down this prohibition and make 


these transitions occur far oftener, so 
that the corresponding lines become 
easily visible though not strong. Now 
the strongest of these forbidden helium 
lines (at wavelength 4469.84, in the 
blue) has recently been definitely Iden¬ 
tified in a number of stellar spectra 
by Dr. Otto Struve of the Yerkes Ob¬ 
servatory. It is near the strong helium 
line at 4472 but clearly separated from 
it, and agrees exactly with the elec¬ 
trically stimulated helium line and with 
nothing else. Two or three similar lines 
appear to be present in the same stars. 
This is a very convincing proof that pow¬ 
erful electrical forces are actually act¬ 
ing on the atoms in the atmospheres of 
such stars, for example, as Gamma 
PegcuL 

B UT certain difficulties arise. The 
1 first is theoretical. The atmospheres 
of hot stars like this are full of free elec¬ 
trons and consequently must be rather 
good conductors of electricity. How can 
electric forces continue to exist for even 
a thousandth part of a second in such a 
conducting atmosphere? Would not the 
electrified particles move about until 
they had neutralized the original dis¬ 
turbance? 

The next difficulty is observational. 
Electric fields powerful enough to 
cause an appearance of the forbid¬ 
den lines split up some other sus¬ 
ceptible lines, like those of hydrogen, 
into widely separated components. Yet 
in the stellar spectra the hydrogen lines 
are single, although very broad and 
fuzxy. 

The solution of the puzzle is simple 
enough. The electric forces in a star’s 
atmosphere are powerful but extremely 
local, differing completely in amount 
and direction from one atom to the next. 
A hot atmosphere is full of free elec¬ 
trons and the positively charged ions 
from which these have been separated. 
Every one of these charged particles is 
the center of electric force and if we 
could pick out an atom at random in 
the atmosphere we should be practically 
sure of finding two or three charged 
particles among the half dozen which lie 
nearest to it in all directions. Once in a 
long time the influences of these neigh¬ 
boring particles will happen to counter¬ 
balance one another, but usually there 
will be a pretty lively electric force act¬ 
ing upon the atom. Great numbers of 


helium atoms therefore will at any mo¬ 
ment be in a position to absorb the for¬ 
bidden lines, and enough of them will 
do so to account for their observed in¬ 
tensity. 

Aa for the hydrogen lines. If we could 
isolate those hydrogen atoms which at 
a given instant are subject to an electric 
field of given magnitude we would 
doubtless find them absorbing just the 
definite pattern with its numerous com* 
ponents which we get in the laboratory. 
But other atoms at the same time are 
subject to greater or smaller electric 
forces and would give more or less wide¬ 
ly spaced patterns, and when all are at 
work at once theso are all smeared into 
a single wide hazy line with no definite 
interna] structure. After a millionth part 
of a second all the atoms will have 
shifted their positions over and over 
again, but the average effect will be un¬ 
changed. It is still possible, however, 
to tell that the Stark effect has been at 
work, for if it has we would expect those 
lines which show the widest patterns 
under the definite conditions of the 
laboratory to show the broadest smears 
under the chaotic disturbances in the 
stars. 

Just this happens. Among the various 
series of lines into which the helium 
spectrum has been analyzed some show 
a very small Stark effect, while for oth¬ 
ers it is pronounced; and the haziness 
of the stellar lines varies in direct pro¬ 
portion to this. The hydrogen lines 
which show a huge Stark effect are still 
broader, while the practically unaffected 
line* of carbon and silicon are sharp in 
the stellar spectra. 

T HE whole effect of which we have 
been speaking varies greatly from 
star to star. This again might have been 
predicted. The denser the star’s atmos¬ 
phere the stronger will be the electric 
forces, the hazier the sensitive lines, and 
the stronger the forbidden ones. When 
we find, as sometimes we do, a star in 
which the forbidden lines are invisible 
and the rest are unusually sharp we may 
conclude that it or at least its atmos¬ 
phere is of unusually low density. This 
means that we have to do with a star of 
unusually large diameter and great real 
brightness. 

- This relation between sharp lines and^. 
great luminosity has been known for"' 
years and has been used for finding 
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spectroscopic parallaxes. With increas- sharply bounded darker regions in the 
ed understanding of the physical proc- spectrum. 

esses this may become an important Even in the absence of rotation the 
method of finding the distances of these spectral lines would nut be indefinitely 
remote stars. narrow nor perfectly dark. But a little 

Though these “pressure effects” arc more arithmetic enables one to work out 

fairly conspicuous in the spectra, the just what would happen to a given ob- 

actual pressures are very low. Accord- served spectral line if the star which pro- 

ing to Dr. Struve’s calculations the at- duces it were to be set rotating at any 

mospheric pressure in a star that shows assigned rate. Mr. Elvey (also of the 

the effect strongly is only 1/10,000th of Yerkes Observatory) has recently dealt 
that of the earth’s atmosphere at its sur- with this question in a very interesting 
(ace. In the highest stars it must be far way. Using the strung magnesium line 
less. There is plenty of other evidence at X 4481, which is little influenced if at 
that these values are not far from the all by Stark effect, and making the ob- 
truth. - viously sound assumption that in the 

stars where it appears sharpest the ef- 
|7VEN in the sun the Stark effect ap- fecta of rotation can be safely neglected. 
Hi pears to be present for the hydro- he has calculated what the line ought to 
gen lines, which are normally wide and look like in stars rotating with different 
not so black as other lines of equal equatorial speeds, and compared the 
strength. Since there are undoubtedly results with his measures of the actual 
many free electrons in the sun’s atmos- width of the line in various stars, and qf 
phere this might have been anticipated, the degree of blackness at different 
In some stars, however, the lines are points inside it. In this way he has de- 
widened in an altogether different tected more than 20 stars which show 
way. For example in the spectrum of definite evidence of rotational widening 
Altair all the lines are exceedingly wide, of the lines, and estimated the velocity 
and most of them are so faint that they of rotation at the equator in each case, 
can be photographed only on a slow The smallest detectable velocity is about 
and contrasty plate and with carefully 30 kilometers per second, a slower mo- 
timed exposures. When this is done it is lion giving so little widening that it is 
found that large numbers of lines are confused with the natural breadth of the 
present, all equally wide and with fairly line. The most rapid motion is 260 kilo- 
sharp edges (except the very wide hy- meters per second in the case of Alpha 
drogen lines), as if the narrow and A quit at (Altair). Three other stars 
rather dark lines of an urdinary spec- show a motion of about 200 kilometers 
trum had in some way been spread out per second and 8 or 10 more get up to 
into broad faint strips with the loss of 100 kilometers, 
most of their depth. This is quite unlike 

the Stark effect, which conspicuously rw^HIS tells us how fast the star’s 
“plays favorites,” widening some lines -I- equator is moving, but not how long 
more than others, and when it does act it takes to go round. To work this out 
produces an effect which dies away we must know the size of the star. For- 
slowly so that the dark line fades away tunatciy we can estimate this in the 
gradually without definite edges. very cases which arc of most interest. 

It was long ago suggested that this Altair, for example, which has a large 
type of widening of the lines could be and well measured parallax, is known 



Above! Spectrum of Alpha Cygni, a very luminous sur of low density. Evan the 
hydrogen lines H gamma, delta, epsilon, are narrow, while the metallic lines 
such as the K Una of calcium, are vary sharp. Below: Spectrum of Altair, a dense 
star in rapid rotation. The rotation widens all the lines. In each the comparison 
spectrum of iron is added to either side. Taken with the 100-inch telescope 

produced by a rapid rotation of the star, to give out nine times as much light as 

One side will then be coming toward us the sun. Its spectrum shows it to be con- 

and the spectral lines absorbed here siderably hotter than the sun—about 

will appear to be shifted toward the 8500* on the surface as against 6000°, 

violet, while those from the opposite so that per square mile it gives off four 

limb will be equally displaced to the times as much light. Hence the star’s 

red. Thus all the lines will be equally diameter must be approximately 1% 

widened and a simple calculation shows times that of the sun, or 2,100,000 kilo- 

that they will appear as shallow but meters, and its circumference 6,600,000 


kilometers. Dividing this by the observ¬ 
ed velocity, 260 kilometers per second, 
we find a rotation period of 25,500 sec¬ 
onds or about seven hours. This is the 
shortest rotation period which the ob¬ 
servations indicate for any star. 

Next comes Delta Ursae Majoris (the 
star at the junction of the bowl and 
handle of the Great Dipper) for which 
the equatorial velocity is 200 kilometers 
per second. This star is more than four 
times as far away as Altair and is ac¬ 
tually more than twice as bright. Its 
probable diameter is 2,600,000 kilo¬ 
meters and the corresponding rotation 
period is 11 hours. For a few other stars 
the period comes out less than a day. 

Some allowance must be made for 
the fact that only a part of the equa¬ 
torial velocity (namely, the component 
in the line of sight) operates to widen 
the spectral lines. But, even so, it is 
clear that the large majority of the 
white stars (to which alone the present 
discussion applies) must take longer to 
rotate. Those which go round in three 
or four days can in due time be picked 
out by the methods just described (ex¬ 
cept for the few which have their poles 
pointing almost toward the sun). The 
general run of the stars for which the 
rotational widening is imperceptible 
probably have rotation periods of a 
week or more. 

O NE further question remains. Can 
a star like Altair whirl so fast 
without being broken up by centrifugal 
force? The answer to this involves such 
simple arithmetic that it might fairly 
be set as an examination question for 
college students. From the well known 
relation between the real brightness and 
the mass of the star it appears that the 
mass of Altair is a little less than twice 
the sun’s, and lienee that the force of 
gravity at its surface is 80 percent of 
that at the sun’s surface. The centrifugal 
force corresponding to a rotation period 
of seven hours is found to be 30 percent 
of the gravitational attraction. 

This is considerable, but not enough 
to break up the star. For the planet 
Saturn the centrifugal force is 10 per¬ 
cent of the equatorial gravity and the 
effect is to bulge out the equator so that 
the polar diameter is about 10 percent 
less than the equatorial. By this analogy 
we may estimate that the equatorial 
diameter of Altair is about half again 
a9 great as the polar. A more rapid ro¬ 
tation, say in four or five hours, would 
probably cause the star to divide into 
two separate masses such as are known 
among eclipsing variables. But, as it is, 
Altair appears to be inside the “xone 
of safety,” though not much inside. As 
it represents a case of extremely rapid 
rotation, picked out of a large number 
of slower moving objects, we should ex¬ 
pect it to be near the limit and may well 
be satisfied with this result. 



A FLOATING ELECTRIC POWER PLANT 





By A. T. LITTLEFIELD 

Ctntrul Mains Power Company 


View of the aft deck of the Jacona after it* 
conversion, showing the ship-shore cable tower 


T HE New England Public Service 
Company, having its principal office 
at Augusta, Maine, operate* and 
controls about 80 generating stations in 
Maine, New Hampshire, and Vermont. 
A few of these are steam stations but 
most of them are hydro-electric. It also 
supplies, transmits, and distributes a 
large part of the electric service in these 
three states. The hydro stations are all 
located inland on the principal rivers. 
From these generating stations, trans¬ 
mission lines extend to many coast 
towns to serve the public and numerous 
important industries. A large part of 
the energy required by the subsidiaries 
of the company is supplied by water 
power but it is necessary to have a 
certain amount of steam auxiliary to 
insure continuity of service in time of 
drought or in case of interruption to 
transmission lines. 

Changing conditions in certain com¬ 
munities are responsible for rather rapid 
variation* in the demand for electric 
power. These change* require expendi¬ 
tures of large sums for transmission 
lines or construction of new plants, or 
possibly both, which in years may be 
of less service. These condition* are 
particularly difficult to meet in regions 
inhere there is considerable hydro¬ 
electric power which in time of drought 
require* the aid of steam-driven aux- 


pany has had under consider¬ 
ation for some time the prob¬ 
lem of a floating power plant 
After an extended investiga¬ 
tion the company decided to 
purchase from the United 
States Shipping Board the 
S. S. Jaconet, a cargo vessel of 
7000 tons, 380 feet long, and 
53 feet beam. This vessel has 
now been converted into a 
floating power plant by the 
Newport News Shipbuilding 
and Dry Dock Company who 
made the necessary changes 
and installed the equipment 
The propelling equipment, 
boilers, and engines were re¬ 
moved and foundations con¬ 
structed to accommodate the 
new equipment which con¬ 
sists of four boilers and two 
turbo-generators each rated 
at 10,000 kilowatts. The 
maximum capacity of this 
plant is 20,000 kilowatts. 

Practically all the cargo and ma¬ 
chinery spaces are occupied by new 
equipment. Near the forward end of 
the ship is a cargo spuce occupied by 
a donkey boiler and coal bunker. This 
boiler will be used for heating and 
operating equipment on the ship when 
being towed. Following this is another 
cargo space which constitutes the boiler 
room. The second deck has been prac¬ 
tically removed to make room for the 
boilers which extend to the main deck. 


In the space beside* the boilers, there 
are two motor-driven and one turbine- 
driven boiler feed pumps, two oil 
pump*, three oil heaters, one oil trans¬ 
fer pump and bilge pump, and numer¬ 
ous boiler meters and instruments. 

fT'HE boiler equipment consists of four 
-L Babcock and Wilcox marine type 
boilers equipped with air pre-heaters, 
inter-deck superheaters, Diamond soot 
blowers, and oil burners. These boilers 
will deliver 280,000 pounds of steam per 
hour at 425 pounds pressure and 250 
degrees, Fahrenheit, superheat. Each 
boiler is equipped with 11 Cuyama 
burners. The fuel oil is supplied to the 
burners at 300 pounds pressure and 
300 degrees temperature. Two of the 
boilers are equipped with de-super¬ 
heating coils. This steam will be used 
for heating oil and operating auxiliary 
equipment. The furnace walls consist 
of a high-grade fire brick and special 
insulation. There are one stack, and one 
forced and one induced draft fan for 
each pair of boilers. The fans are 
equipped with variable speed motors 
controlled from the boiler room floor. 
This boiler plant is designed to be 
operated at 83 percent efficiency. 

Near the center of the ship is a built- 
in steel oil tank with a capacity of 
250,000 gallons, or enough to supply 
the plant about five days at full capacity. 
This tank has been subdivided and re¬ 
conditioned and fitted up with all neces¬ 
sary equipment for measuring and heat- 


Ftced with these conditions, the com¬ 



Th* switchboard sad control 
plaat on load. It not bring a i w n t r to 


s o m s what this part of a simitar 
crowd sqatpo asnt as is osuri oa shipboard 
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Looking aft in lha boiler room. Freeh water 
U normally need but ealt water may be need 


cable will run up these towers and over 


ing oil On the second deck level over 
the oil are the high-pressure heat¬ 
ers and surge tank supplying the boiler 
feed pumps. 

Alt of the oil tank is the old boiler 
and engine room. This space is occupied 
by one of the 10,000-kilowatt turbines 
and its auxiliaries. Next comes a cargo 
space which is occupied by the second 
turbine and auxiliaries. Following this 
is another cargo space near the stern 
of the ship which constitutes the switch¬ 
board room. Switching equipment is 
located on the second deck and a bank 
of transformers is mounted below. 

T HE turbines are General Electric 
Company’s standard power house 
machines of the very latest design and 
are of high efficiency. They will operate 
at 3600 revolutions per minute on 400 
pounds pressure and 230 degrees super¬ 
heat, and will exhaust into surface con¬ 
densers at one inch absolute back pres¬ 
sure. With these steam conditions, steam 
consumption of the turbine alone will 
he approximately 9.4 pounds per kilo¬ 
watt at full load. 

The turbines are direct-connected to 
the generators which have a closed 
system of ventilation. Cooling water for 
the air coolers and oil coolers will be 
supplied by the maiii circulating water 
pump. 

The condensing equipment is fur¬ 
nished by the Westinghouse Electric 
and Manufacturing Company. The con¬ 
densers are of the single pass type and 
the tubes are expanded at both ends. 
Each condenser is suspended on the 
turbine exhaust flange. 

Condenser water connections are ar¬ 
ranged on both sides of the ship and 
the main circulating water tunnel ex¬ 
tends athwart-ship so that water may 
be taken in from either side. 

The closed feed water system has 
been adopted and only the make-up 
water is being de-aerated. This water 
is de-aerated by means of a small heater 
and vent condenser before entering the 
evaporator. Fresh water will normally 
be used for make-up but the plant will 
be prepared to operate with salt water 
if neceaaary. 

With the exception of a few auxil¬ 
iaries, the plant ia divided into two sep¬ 
arate units. Two boilers are arranged 


to serve each turbine, each 
unit having an evaporator, 
low-pressure heater, high- 
pressure heater, and boiler 
feed pump, with an auxiliarv 
boiler feed pump so arranged 
as to serve either systen. 

The generators are built 
for either 11.000 volts “Y” 
or 6600 volts delta. Leads are 
brought out from each wind¬ 
ing and carried to th< Allis 
Chalmers Reyrollc Units 
where the change-over is 
made through a plug i>pe 
carriage unit. 

Most of the auxiliarie are 
motor-driven but there are 
enough steam-driven units to 
enable the station to start up 
if there should be a break 
in the transmission lines and 
it became necessary to start 
the plant without power oil 
the ship. 

The ship is provided with double bot¬ 
tom tanks for nil and water storage but 
these tanks will not be used at present 
as there is no demand for them. The 
forward and after peak tanks, however, 
are connected up for service, principally 
to maintain the trim of the vessel. The 
bilge, ballast, and oil transfer systems 
have been reconditioned and modified to 
suit the arrangement and will be similar 
to any other ship. 

T HE crew’s quarters forwurd and aft 
have not been disturbed, but the 
midship quarters were reconditioned to 
accommodate 15 to 20 men when the 
ship is being towed. One mast was un¬ 
shipped to provide room for the boiler 
stacks and the other kept in place fully 
equipped to assist in handling equip¬ 
ment. 

The method of making electrical con¬ 
nections to the shore has been a prob¬ 
lem involving considerable study. The 
arrangement finally decided upon con¬ 
sists of a steel tower on the dock and 
one on the port aide of the ship, built 
on the main deck about in line with the 
center of the switchboard room. Ar¬ 
rangement is made to transfer this tower 
to the opposite side whenever necessary. 
Two separate three-phase circuits con¬ 
sisting of heavily armored and insulated 


a barrel cross-arm structure to the dock 
tower. A considerable amount of slack 
will be left in the cable between these 
towers to compensate for the rise and 
fall of the tide which normally is about 
10 feet, but at limes of severe storm may 
go as high as 18 feet. 

Facilities for berthing have been made 
at Bucksport, Maine, where a large 
pa(>cr mill is in the course of construc¬ 
tion. This paper mill will consume ap¬ 
proximately 20,000 horsepower. 

As the ship will have no propelling 
equipment it will be necessary to tow it 
from place to place as the occasion de¬ 
mands, and water, oil, and electric con¬ 
nections made to existing facilities 
ashore. 

This floating power plant is really a 
stationary plant placed inside a ship 
and combined with several marine fea¬ 
tures. Being the first plant of its kind, 
there naturally were many problems to 
work out and these involved consider¬ 
able study. However, the power com¬ 
pany endeavored to make this a thor¬ 
oughly modern and highly efficient 
plant in every way, but since it is in¬ 
tended to lie more of a utility station 
and the load factor is indeterminate, 
they, of course, have not gone to the 
extreme in efficiency. 


PILOT HOUIC INDUCED 









SCULPTURE AND TAXIDERMY JOIN FORCES 



times when even a great museum like 
the Field Museum of Natural History 
is glad to procure, by contract, such 
a beautiful model or group as is shown 
on the opposite page. 

The zoological art studio we illustrate 


Artists coloring wax figurat of gi¬ 
raffes for a miniature museum 
group. Finished group at the right 

N OT far from New York City is a 
disused moving picture studio 
where another type of studio work 
has replaced the old lime “slap-stick" 
comedies of two decades ago. Here the 
skins of wild animals are transformed 
into lifelike forms. In one corner an 
elephant is being mounted for the music 
room of George Eastman. In another 
part, miniature groups of animals are 
being designed and modeled in a new 
medium for the “friendly museum” that 
does not possess a deep pocketbook. 
Such groups are as educational as those 
of life size and are beloved of children 
and grown-ups alike. These miniatures 
cost less than 8 percent as much as the 
huge groups in which only a rich mu¬ 
seum with plenty of space and large 
resources can indulge. In other words, 
this studio caters to the “4000” as it 
were, and not to the “400” which are 
apt to have their own extensive prepara¬ 
tion rooms. However, there are many 
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is that of Jonas Brothers at Yonkers, 
New York, and one of our editors re¬ 
cently spent an enjoyable morning there 
selecting some pictures for presentation 
to our readers. 

In the studios, talented young men 
receive excellent training while actually 
attacking the problem of art. No better 
schooling could an artist have for ani¬ 
mal sculpture than by surrounding him¬ 
self with such activities as are found 
in this studio. Here be gains structural 
understanding of the various animals 
and acquaints himself with the charac¬ 
teristics and habitat of the various mem¬ 
bers of the animal kingdom, under au¬ 
thentic leadership. John Jonas, famous 
big game hunter and explorer, is presi¬ 
dent of the studios; Louis Jonas, well 
known sculptor, is director of museum 
activities; and 1-eslie Jonas, mechanical 



Lewis Jonas m o deling a Guernsey bull from life. This will ba one of a large 
sariea of farm animals foe the new Mossom of Science and Industry at Chicago 
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engineer, is in charge of production. 

A well organized staff of artists and 
technicians is constantly engaged in de¬ 
signing and constructing animal and bird 
groups for natural history museums. 
The miniature models of mammals are 
on a scale of bis life size. Many of these 
mammals are in groups, such as the 
giraffes illustrated. In all instances care¬ 
ful initial studies are made from nature 
or from photographs. Motion pictures 
are a great source of information. With 
the aid of special projection machinery, 
the animal’s movements, general physi¬ 
cal makeup, and physiology can be 
studied most satisfactorily. Whenever 
possible, models are made and the casts 
colored from life. 

The method of mounting the walrus 
group is that known as the “Akeley 
process" which has been further de¬ 
veloped and adapted to the mounting 


of walruses. The skeleton is covered 
with wire cloth and plaster, forming a 
shell over which the clay model is made. 
When the model assumes its general 
shape and size, it is coated with a soft 
clay composition and the skin is put on. 
Now the soft tanned skin is gradually 
worked into the clay composition until 






the desired lifelike texture is gained, 
with all the wrinkles and other fine 
details brought out. The skin-covered 
model now is ready for the mold. Piaster 
about one inch thick is applied directly 
over the skin and is reinforced with 
woodwork. This plaster shell holds the 
skin in its final place. The whole struc¬ 
ture is turned upside down and all the 



11 General shape of walrus formed 
with wit* doth and plaster over 

—-skeleton. 2; Skin placed 

loosely over clay model. 3i The de¬ 
tails are worked out by pressing the 
skin into the soft clay preparatory 
to making the mold. 4: Reinforcing 
the plaster mold. 5i Removing the 
plaster and day core. Hide remains 
in mold which is reinforced with 
permanent material. 6i Removing 
last piece of mold. Below: Group 
of walruses in the Field Museum 
of Naturel History, Chicago, Ill. 


skeleton, plaster core, and clay removed. 
The skin remains in the plaster Bhell 
tnd is reinforced with a durable mater 1 
al about % inch thick. This is now al- 
lowed to dry and after several weeks 
the plaster shell is removed and the 
skin is there in its lifelike form, per- 
manently reinforced yet light and very 
durable. The surface of the skin is 
cleaned, soaked with waterproof materi- 
al, and then painted. The background is 
supplied at the museum where the ex* 
hibit is to be shown. 




THE FUTURE OF THE ROCKET 

By DAVID LASSER 

President of till Amorictn IntsrpUntttry 8ocltty 



I N simplest terms, the rucket consists 
of a tube in which there is a cham¬ 
ber open at one end to the outside. 
In this chamber fuel, such as smokeless 
powder, is burned. The gases of combus¬ 
tion thus formed exert a high pressure 
in every direction. Their pressures on the 
side walls of the chamber balance each 
other, but the pressure parallel to the 
chamber causes two things t 
The gases press upon the end wall of 
the chamber and, conversely they tend 
to rush out of the chamber through a 
nosxle into the open. Due to these pres¬ 
sures, caused by the tendency of the 
gases to expand, a force is exerted on 
the end wall, which pushes the rocket 
ahead. 

This action does not depend on the 
medium, such as air, outside the rocket. 
In fact, the operation of the rocket 1« 
helped rather than hindered in a vacu¬ 
um. Although the power obtained at 
tlur tail of the rocket may not be so 
great in a vacuum as in air, because in 
a vacuum the gases tend to expand and 
escape more quickly and thus lose their 
energy more rapidly, the reduction in 
head resistance, due to the absenoe of 
air, more than outweighs this factor. 
The air resistance against any moving 
body increases directly as the square of 


the speed. Thus the rocket is peculiarly 
fitted for operation at high altitudes or 
in open space where presumably there 
is an almost complete vacuum. 

There are several other conditions 
that govern and limit the rocket’s field 
of application. The experiments of God¬ 
dard, Oberth, and others, have demon¬ 
strated that the rocket operates at its 
greatest efficiency when the gases of 
combustion flow out of the exhaust 
nozzle at the greatest speed. Goddard 
found in his experiments that when, for 
example, the speed of expulsion of the 
gases is about 1000 feet per second, the 



Drawing from Professor Goddard’s 
original patent on a duplex rodcat 


efficiency of the fuels—the obtained 
percentage of their latent chemical en¬ 
ergy—is about 2 percent When he ob¬ 
tained a speed of expulsion of 7000 
to' 8000 feet per second, the efficiency 
was between 55 and 65 percent In. other 
words, with greater speeds of expulsion 
of the gases, the efficiency rises very 
rapidly. Furthermore, the work of theae 
experimenters has revealed that the 
efficiency is greatest when the speed of 
the rocket approaches the, expulsion 
speed of the gases. From this it is easily 
seen that the rocket is a means of trans¬ 
portation whose efficiency is best de¬ 
veloped at very high speeds compared 
with those to which we are accustomed. 

Some of the attempted uses of the 
rocket doubtless are doomed to prove 


failures, while others may achieve a suc¬ 
cess that will astonish even the most 
optimistic rocket enthusiasts of today. 
The early efforts of Max Valier and 
Fritz von Opel, German experimenters, 
were directed toward the utilisation of 
the rocket principle on the motor car 
and the airplane. Because the airplane 
could not be driven safely at speeds 
greater than 400 miles per hour, and 
the practical motor car was limited to 
about 100 miles per hour—due in both 
cases to the enormous friction of the 
air encountered at such high speeds— 
these experimenters soon realized that 
the field of the rocket was destined 
for other than terrestrial transporta¬ 
tion. As has been staled, at speeds much 
lower than the expulsion speed of the 
gases, the efficiency of the rocket de¬ 
creases very rapidly. Between such 
speeds, therefore, as 400 miles per hour, 
which may be the limiting speed of the 
airplane, and upward of 3000 miles per 
hour, at which the rocket must travel 
for a reasonable efficiency, there exists 
a wide gap. 

E are forced, then, to view the 

operate safely at speeds approximating 
3000 miles per hour, in medium* offering 
little resistance to its passage. Four such 
fields are open: first, for terrestrial 
transportation at high altitudes; sec¬ 
ond, for the observation torpedo; third, 
for the establishment and operation of 
a station in space; and fourth, for ex¬ 
tensive travels into outer space and pos¬ 
sibly to other planets. 

Colonel Lindbergh has stated recently 
that future long distance flying will be 
done at high altitudes, say at 25,000 
feet; for only then can an airplane be 
freed from the terrors of storm, sleet, 
fog, and snow, and be rid of the re¬ 
sistance of the denser, lower air. Yet the 
airplane ie not a high-altitude machine. 
Its propellers must secure their traction 
by cutting through the air, its wings 
must be supported by the air, and the 
motor needs oxygen for its operation. 
To play the role that Colonel Lindbergh 
assigns to the airplane, nothing is better 
fitted than the rocket With it long dis¬ 
tance flights become not only possible 
but necessary. As Max Valier has 
shown, a rocket ship equipped with 
wings could leave a Berlin aifjkwt, 
climb to a 40-mile altitude, and after a 
horizontal Sight over the Atlantic 
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Ocean, glide slowly down to New York 
—all in one hour. At the 40-mile level 
the resistance of the air is so small, 
probably not more than one hundredth 
of what it is at sea level, that a speed 
of 3000 miles per hour is easily obtain¬ 
able. Valier has shown that such a craft, 
carrying passengers, mail, or valuable 
express, need not have greater power 
than an airplane to do an equivalent job. 

Here, then, is one important field for 
the rocket, a field to which its peculiar¬ 
ities perfectly adapt it. And as has been 
pointed out, it is only for long distance 
trips at a high altitude that the rocket 
can thus be utilized. 

The present efforts of Dr. Goddard 
and the Advisory Committee assisting 
him under a liberal grant of funds by 
Daniel Guggenheim, are directed toward 
the perfection of what might be-known 
a “observation torpedo,” 
rocket carrying various devices 
for measuring temperature and 
pressure; for taking samples of 
air; and for photography. The 
torpedo will be sent unmanned 
to a high altitude. When the 
power of the rocket’s upward 
flight is exhausted, the devices 
will perform their work, a para- 
ill spring from the cap 
of the rocket and allow '<* • 

scend gently to earth. These mechanical 
eyes can be sent aloft as often as required 
to any predetermined height, not only 
to gather weather information invalu¬ 
able to aviation and commerce, but also 
more general information of value to 
science. 

B UT the observation torpedo has its 
limitation—it is a costly process to 
send these rockets aloft continually, es¬ 
pecially when the area to be observed 
is so great. Otherwise, the particular 
data obtained will be of only local and 
transitory value. What has been pro¬ 
posed to serve to supplement the pur¬ 
poses of the observation torpedo is the 
“station in space.” This conception we 
owe to Hermann 0berth of Mediasch, 
Germany. 

Herr Oberth proposes that we take ad¬ 
vantage of the dual forces of gravitation 
and centrifugal force to send a rocket 
aloft which shall circle continually 
around the earth. Rising to a height of 
about 500 miles, equipped with all man¬ 
ner of observation devices, the rocket 
will acquire a speed of some five miles 
per second parallel to the earth's sur¬ 
face and then, with power shut ofi, it 
will continue to circle the earth in¬ 
definitely, unless destroyed. From this 
“station,” which will encircle the earth 

3 two hours, t scientist-observer will 
cloud movements, observe the stars, 
note changes In the son with their result¬ 
ant effect on terrestrial weather, radio 
c o mm uni ca ti on and other electric pho¬ 
ts; tad gather valued information. 


The observer or observers in this 
“station in space” will maintain com¬ 
munication with the earth by radio or, 
if that is not possible, hy light signals. 
Relief and supplies will be furnished by 
an auxiliary rocket sent from the earth. 
As many stations may he established as 
desired, each, of course, covering a cir¬ 
cumferential segment of the terrestrial 
sphere. Such studies of outer space as 
are made possible by the observation 
torpedo and the “station in space” must 
of course precede attempts to conquer 
outer space and make a journey to the 
moon or to some other planet. Only by 
a precise knowledge of the conditions 
existing in free space (temperature, 
pressure of atmosphere, if any, exis¬ 
tence and field of activity of meteors 


planetary journey and to protect him¬ 
self against adversity. 

For such an ambitious trip as the 
latter, the rocket is the only means thus 
far devised. The properties of the rocket 
which would fit it for high altitude 
transportation and for extra-terrestrial 
observations, also would fit it for long 
journeys to other worlds. The speed of 
nearly seven miles per second necessary 
to escape the gravitational attraction of 
the earth is well within reason, and a 
solution is possible by the use of the de¬ 
tachable rocket. 

In the detachable rocket the space 
ship will have attached to its tail, in 
railroad car order, two, three, or more 
separate rocket motors. When the ship 
leaves the earth the last or tail rocket 
(which naturally is the largest) will he 
put into operation and bring the rocket 
up to a predetermined speed, say two 
miles per second, before it is uncoupled 
and by means of a parachute allowed 
to drift back to earth. The rocket re¬ 
maining at the end is now operated and 
the speed of the ship is increased to 
four miles per second before its fuel 
charge in turn is exhausted. It, too, is 
uncoupled; and so on, until only the 
ship proper and a non-detacbable rocket 
are left Before the last remaining fuel 
is exhausted, the rocket already has a 
speed sufficient for it to escape the earth 
and on a predetermined course to travel 
to another planetary body. 


and cosmic rays) can man plan to build 
a ship capable of making an intrr- 




Profcssor Goddard and biographical 
record in” American Men of Science” 


Some of those who admit the pos¬ 
sibility of a rocket ship traveling, 
say, to the moon, assert that no re¬ 
turn for the ship is possible—for fuel 
can not be curried for the round 
trip. Even if this were true, in the 
light of fuels now available, that 
would not of itself place a barrier 
against an interplanetary journey. 
Granted that funds for the construction 
of rockets were available, and that a 
trip to the moon were contemplated, 
perhaps a dozen small rockets could 
first be dispatched, each carrying, in 
addition to the fuel and supplies for 
its own trip to the moon, a small addi¬ 
tional amount. These rockets would all 
laud in the same lunar neighborhood 
and when the main rocket arrived it 
would gather the surplus fuels from the 
small rockets, fur its return trip. The 
small rockets would remain on the 
moon or else be salvaged. 

‘C’REQUENTLY I am asked, “Grant- 
A ing that a trip to the moon is pos¬ 
sible: how then can your space travelers 
exist on that airless, waterless globe; 
and how onn they return to earth?” 
These questions are fair, and they de¬ 
mand an answer. However, I can point 
out only the scientific principles; I 
can not give an engineering blueprint 
of the answer, for the particular answer 
must depend, very largely, on discoveries 
which must first be made on the nature 
of extra-terrestrial space, and on 
further research of the moon. The 200- 
inch telescope now being constructed 
may, for example, upset our present no¬ 
tions of the nature of the lunar surface. 

For existence on the moon, where 
there is no air—no pressure to equalize 
that which our bodies are accustomed 
to on earth, namely, 14.7 pounds per 
square inch, and no water vapor—ar¬ 
tificial equipment obviously is Meet- 
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rocket car experimenter, with Frau 

y. A f equipment which would 
provide all three necessities could very 
well be a rigid diving suit used by deep- 
sea divers. The weight of the equipment 
need not be a handicap; in fact it would 
be an advantage. Since the gravitational 
pull on the moon’s surface is only one 
sixth that on the earth’s surface, a 
terrestrial being must have some extra 
weight to ballast himself on the moon 
in order to walk or move about without 
discomfort. A suit made of almost any 
metal, flexible enough to permit bodily 
movement and provide an equalizing 
pressure of 14.7 pounds per square inch 
against the body, might serve. Artificial 
air with the proper amount of oxygen 
would be kept in the space flyer and a 
form of gas mask in the space suit 
would be filled with it each day. 

I have not counted on replenishment 
of supplies from the moon but, even 
assuming that there is no pure oxygen 
or water on it, there is no reason to as¬ 
sume that salts and mineral rocks can 
not be broken down to provide oxygen 
and water. The first trips made to the 
moon will be merely journeys to pro¬ 


vide a quick inspection of 
lunar conditions, with a 
rapid return to earth. Only 
after these conditions have 
been determined in full can 
a more extended Btay, to 
reap some of the advan¬ 
tages of interplanetary trav¬ 
el, be made. 

Another serious obstacle 
to existence on the moon is 
the extreme temperatures 
prevailing. During the lunar 
day, which lasts two weeks, 
a space traveler would be 
exposed to the full solar 
heat; and during the two- 
week lunar night he would 
have to exist at an extreme¬ 
ly low temperature. 

If the space suit were double walled, 
with a vacuum between the walls, body 
temperaturo might be preserved to a 
certain extent. The space ship also 
should be double walled and provide its 
own heating system for the long cold 
nights. For relief from the heat of the 
sun, advantage might be taken of the 
shade offered by the deep lunar craters, 
or a migration to the “terminator” of 
the lunar surface where the sun was 
just above Hie horizon. Here, a more or 
less equable temperature should pre¬ 
vail and, by keeping step with the com¬ 
paratively slow movement of the moon 
in relation to the sun, the space ship 
could be kept continually near the divid¬ 
ing line between day and night. 

For the return to earth, one method 
already has been pointed out: sending 
a number of auxiliary rockets each car¬ 
rying a surplus of fuel for the return 
journey of Hie main rocket. The amount 
of fuel necessary, of course, would be 
much less than for the journey to the 
moon, for on the return, on leaving the 
moon, the space ship need combat a 
gravitational pull only one sixth of that 


of the earth. Furthermore, the earth it* 
self would begin to aid the apace ship 
when it had traveled only about 24,000 
miles from the moon. Thus, the escape 
from the moon to the earth would need 
considerably less than one fiftieth of the 
power required for the earth-moon trip. 
The return trip need not, then, cause 
serious difficulties, for if no space ship 
can he designed that can carry one 
fiftieth of its fuel as reserve, a trip to 
the moon would be sheer suicide in any 
event. 

The answers given here are merely 
suggestions of the ultimate solutions. It 
is enough to say that the basic scientific 
principles involved are sound. 

T HE application of man’s ingenuity, 
and his use of the manifold re¬ 
sources of nature in extending the 
power and use of the rocket, has hut 
begun. As the skepticism of the world 
gradually dissolves and more and more 
experimenters are attracted to the pos¬ 
sibilities of muking original contribu¬ 
tions to this new art, our control over 
the rocket should be extended geomet¬ 
rically. 

I foresee, being steadily leveled un¬ 
der the assault of determined and fur- 
visioned technicians, the problems of 
the finding of new and more powerful 
fuels, the control of these fuels, and the 
question of the stabilization of the 
rocket in flight. 

If we are not to be appalled by the 
difficulties in harnessing the giant that 
slumbers in the rocket, it can open up 
a new era of our conquest over nature: 
we must decide whether the game is 
worth the candle. My own answer is an 
emphatic “yes!” In any event, the rocket 
is here to stay. It has a field of useful¬ 
ness given to no other instrument, and 
by the intensive exploitation of its use¬ 
fulness the ultimate conquest of space 
should prove possible. 
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SCIENTIFIC PROGRESS IN 1930 


Alarms—True and False 


'T'HB editor frequently ii asked to "name the most 
significant scientific event of the previous year.” 
This he cannot do. Nobody can. True, it is pos¬ 
sible, often by following the line of least effort or 
perhaps, being motivated by some journalistic aim, 
to name and recompense with a prise an event in 
science which after so short a lapse of time has the 
outward appearance of being the most outstanding 
—if only one which has made a big noise in the 
newspapers. But future historians alone will be in a 
position to select the most significant scientific 
event of 1930 or any year. 

Who, for example, could and would have selected 
as early as the following winter the most significant 
scientific event of 1831, Faraday’s research on induc¬ 
tion? Only many yean later was this simple little 
experiment clearly seen to have been the progenitor 
of the world’s whole 90-billion-dollar electrical in¬ 


dustry. How many, on the other hand, if fool¬ 
hardy enough to engage in this premature picking 
pastime, would be likely to select discoveries des¬ 
tined later to be regarded as "false alarms”? 

Thoughtful persons will not seriously make this 
attempt. 

We publish this month a part of the annual 
Science Service summary of the past year's hap¬ 
penings in the world of science, pointing out how¬ 
ever that, if the past provides a criterion, only a 
fraction of these researches later will turn out to 
have afforded major contributions to knowledge. 
As time elapses and a maturer viewpoint thus is 
gained, we shall endeavor—as we always do—to 
present carefully weighed accounts of those few 
scientific discoveries which, after running at least 
the first gauntlet, are seen to be candidates of major 
importance .—The Editor 


Aeronautics 

The highest altitude ever reached hy 
man was attained by Lieut. Apollo 
Soucek, naval flyer, when he climbed to 
43,166 feet, more than eight miles. 

The difficult east-west crossing of the 
Atlantic was successfully made by Cap¬ 
tain Dicudonne Coste and Maurice Bcl- 
lonte in the Question Mark, flying from 
Paris to New York in 37 hours, 18 min¬ 
utes. 

An expanding rubber leading edge 
for airplane wings, called “airplane 
overshoes,” to prevent the formation of 
ice on the wings, was invented by Dr. 
William C. Geer, of Cornell University. 

Captain Frank M. Hawks took just 
12 hours, 25 minutes, 3 seconds to cross 
the continent from Los Angeles to Val¬ 
ley Stream, Long Island, setting a new 
record; the time included three stops of 
15 minutes each. 

The world’s largest airplane, the Ger¬ 
man DO-X, made successfully its first 
long distance flights. 

A new refueling endurance flight rec¬ 
ord waa set by Forest O’Brine and Dale 
Jackson in the Greater St. Louis at 647 
hours, 28 minutes, 30 seconds. 

The Curtis Tanager, with its auto¬ 
matic wing slots and floating ailerons, 
won the 100,000-dollar prize of the Gug¬ 
genheim Safe Aircraft Competition. 

The world record for duration with¬ 
out refueling was established by two 
Italian flyers, U. Maddalena and F. 
Cecconi, at 67 hours and 13 minutes; 
they also made the record for distance 
in cloaed circuit, 5088.27 miles. 

Dr. Hugo Junkers completed and put 
into operation his huge flying wing, a 
plane carrying more than three tons. 


with a cruising range of 2000 miles, in 
which space for engines and passengers, 
cargo and fuel is made an integral pari 
of the wing. 

An unofficial world record for a dura¬ 
tion flight in an engincless plane, was 
made by Jack Barstow at Point Loma in 
California, when he glided for 15 hours, 
13 minutes in a sailplane. 

The large British airship R-101 was 
destroyed by explosion in a storm in 
France. 

The first attempt to come to earth on 
a glider launched from an airship, was 
successful when Lieut. R. S. Burnaby 
descended from the airship Los Angeles. 

With a flight from Ireland to the 
United States, Capt. Charles Kingsford- 
Smith and crew in the Southern Cross 
completed a trip around the world. 

A non-stop flight of 3400 miles from 
Cardington, England, to Montreal, Can¬ 
ada, was made by the airship, R-IOO. 

An unofficial world speed record for 
airships was set by the R-100 at 81.5 
m.p.h. 

Photographs taken at a distance of 
270 miles from the subject hy Capt. 
A. W. Stevens in an Army plane set a 
new record in long distance aerial pho¬ 
tography. 

The women’s altitude record waa set 
by Miss Elinor Smith, 18 years old, at 
27,418 feet, more than five miles. 

Captain Wolfgang von Gronau and 
three companions made the first east- 
west seaplane crossing of the Atlantic 
by way of Iceland and Greenland. 

The first woman’s solo flight from 
England to Australia was accomplished 
by Miss Amy Johnson. 

A world’s speed record for women 
was established by Miss Amelia Ear hart 


at the speed of 181.157 miles per hour. 

An 1800-mile air line, from Ft. Mc- 
Murray near Edmonton, Alberta, to Ak- 
lavik on the Arctic Ocean, was put in 
operation. 

Anthropology and Archeology 

An elaborate system of canals buUt 
by Indian engineers in Arizona about 
1200 a.d. was photographed and sur¬ 
veyed by an airplane expedition direct¬ 
ed by Neil M. Judd, archeologist of the 
United States National Museum. 

In an almost inaccessible region of 
the Kuskokwim River, Dr. Ales Hrd- 
licka, of the Smithsonian Institution, 
found 3000 living Eskimos belonging to 
the old, original type, quite unlike the 
present race of Eskimo. 

Evidence that the Maya understood 
the false perspective was found at Ux- 
roal buildings by the Tulane University 
Expedition; additional buildings and 19 
important date stones were discovered 
at UxmaL 

Highly accurate predictions of eclips¬ 
es of the sun and the moon were made 
by the Mayan Indians eight centuries 
before Christ, Dr. Herbert J. Spinden, 
of the Brooklyn Museum, discovered. 

Clearance of ancient ruins in Rome 
continued, with the removal of modern 
huildings to display the old buildings to 
better advantage. 

Evidence of 1000 yean of Biblical 
history, from 1600 b.c. to 587 B.c., was 
found in a single mound at Tell Beit 
Mlsrira, in Judah, it was reported by 
Pruf. William F. Albright. 

Indian artifacts lying under a layer 
of ground sloth refuse were found by 
(Please turn to page 209) 
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Facade of the temple. An idol (food on the top of each baetion 
and the niche* below held other*. The wall* were ten to 80 feet thick 

where rose the massive stone-faced 


filled with the mummi¬ 
fied bodies of the dead, 
and that the temple and 
its shrines should have 
been enriched by the 
gifts and offerings of pil¬ 
grims until it was re¬ 
puted—and no doubt 
rightly—to have con¬ 
tained a greater treasure 
than even the famed 
Temple-of-the-Sun at 
Cuzco, the Incan capital. 

In fact, it was the 
stories of the wealth of 
Pachakamak that lured 
Pizarro to Peru, for tales 
of its riches in gold, sil¬ 
ver and precious stones 
had spread northward to 
Panama and beyond. 

A grand and imposing 
sight the famous temple must have pre¬ 
sented before the days of the conquest. 
And almost incalculable must have 
been the time and labor devoted to its 
construction. The hill upon which it 
stood, a miniature mountain, was built 
entirely by hand, of adobe bricks and 
faced with squared blocks of stone. 
How many centuries went into the mak¬ 
ing of this gigantic mound, how many 
men toiled and labored at it, how many 
millions of bricks and stones went into 
its construction, are beyond computa¬ 
tion. But the probability is that it was 
erected gradually, little by little, 
through countless centuries. 

U PWARD from the base—more than 
two miles ' in circumference—a 
flagged stone ramp extended in a spiral. 
At every turn was a shrine or small 
temple and a short flight of atone steps 
that led to the next turn. As the pilgrims 
and worshippers ascended the huge 
mound they stopped at each of these 
spots to pray and make offerings. Every¬ 


walls, sloping inward toward their tops, 
rising in tiers like a modem “zoned” 
skyscraper, and everywhere covered 
with red or yellow stucco and elaborate 
frescoes. 

Along the topmost wall bordering the 
last portion of the ramp, facing the 
Pacific, was a line of immense stone 
statues rising above niches in which 
were smaller images of wood covered 
with plates of gold. At the very summit 
of the temple was a huge rectangular 
level court or plaza surrounded by 
ornately sculptured walls with niches 
in which were more than one hundred 
sacred and symbolic figures gleaming 
with gold and silver and ablaze with 
gems. 

In the center rose the holy of holies, 
the most sacred of shrines in all the 
New World, a small rectangular struc¬ 
ture of stuccoed and frescoed stone, 
containing the idol or image of the al¬ 
mighty Pachakamak, Creator of Heaven 
and Earth, Ruler of the Universe—a 


:-V wooden image of gigan¬ 

tic size so laden with 
gold and precious stones 
that it was scarcely vis¬ 
ible. The timbers and 
woodwork, as well as 
the doors to the various 
shrines, were of hard¬ 
wood fastened together 
‘with gold nails, and the 
massive portals of Pacha- 
kamak’s shrine were 
completely covered with 
magnificent mosaic work 
of turquoise, mother-of- 
pearl, rock crystal, coral 
and semi-precious stones. 

When the ruthless, de¬ 
structive Spaniards un¬ 
der Hernando Pizarro 
reached Pachakamak— 
having been sent from 
Cajumarca by Pizarro in order to secure 
the treasures that were to form a por¬ 
tion of Atahualpa’s ransom—they found 
little of value in the temple. Word of 
their coming had been carried to the 
city, and the priests of the temple had 
hurriedly stripped the idols and images 
of all precious metals and precious 
stones and secreted them. To bo sure, 
the idols and images were still there, 
the magnificent mosaic work adorned 
the doors, and the Dons found a few 
bits of gold and two or three emeralds 
that had been dropped by the priests 
and overlooked. Still the Spaniards did 
not return empty-handed. Having torn 
down and destroyed every image, idol, 
and statue they could find, after erect¬ 
ing a cross upon the temple’s top they 
piously proceeded to torture the priests 
in an effort to force them to reveal the 
hiding place of the temple's riches. In 
this they were partially successful. One 
priest, unable to withstand the agonies 
imposed by his inhuman captors, told 
of a horde of silver in a storehouse 



170 


SCIENTIFIC AMERICAN 


MARCH • 1931 



Remain* of a fifteen-foot ttairway to the ahrinc 
of the temple—sadly damaged by the vandal* 


(which (till stands) and of 
gold and silver buried 
the temple. But though this 
treasure was in itseli a for- 
tune—so great was the 
quantity of silver that the 
Dons shod their horses with 
that metal—yet it is believed 
to have been but a drop in 
a bucket as compared with 
the riches that had been 
hastily removed and which 
never have been found. One 
of the Spaniards also dis¬ 
covered the gold nails in the 
woodwork, and when the lat¬ 
ter had been burned and the 
precious spikes had been 
raked from the ashes, they 
were found to weigh 32,000 
_ .nighty half a mil¬ 
lion dollars in value. 

From that day Pachukamak was 
doomed. Deprived of their most ven¬ 
erated deity, with much of their temple 
and their city wantonly destroyed, and 
with alien men and an alien faith es¬ 
tablished in the ancient, holy city, the 
natives deserted it. As no more pilgrims 
journeyed over deserts and mountains, 
through torrid jungles and over arid 
plains to worship at the desecrated 
shrine, Pachakamak soon became but a 
memory of the past, a dead and ruined 
city tenanted only by the soft-winged 
burrowing owls, the soaring black vul¬ 
tures, and the desert rats. The thatched 
roofs of the buildings decayed, fell in 
and vanished in impalpable dust; the 
adobe walls, uncared for, exposed to 
the elements, crumbled and fell apart; 
the Spaniards tore down the temple 
walls and used the cut stones to build 
their tawdry dwellings in the neighbor¬ 
ing valley of Lurin, and where once 
were green, tilled fields and gardens the 
desert drifted in until today the ruins of 
the city stand in a glaring, barren waste 
of sand. Alone with its countless dead 
the forsaken city lay silent in the 
shadow of its once magnificent temple, 
an accusing monument to the ruthless 
destructiveness of the Spaniards. 


over. In many places the desert looks 
as though it had been exposed to shell 
fire. Everywhere are the great pits, the 
crater-like depressions where graves 
have been excavated, and everywhere 
are the skulls and bones, the human 
hair, the fragments of textiles, and the 
broken pottery that have been disin¬ 
terred and cast aside. In many places 
the skulls form veritable windrows, and 
one can scarcely move anywhere with¬ 
out treading at every step upon human 
remains. 

Bad as this was, the worst was yet to 
come. Up to the past year the great 
temple upon its artificial hill had re¬ 
mained almost intact. To an extent, time 
and the elements had left their marks 
upon it. Most of the frescoes and much 
of the stucco had disappeared, little of 
the sculptured stone and adobe re¬ 
mained, and vandals had scribbled their 
names and had painted advertisements 
upon it in places. But the walls still 
stood, solid, massive, impressive. The 
ramp could still be traced and afforded 
a pathway to the summit, and one could 
trace the outlines and details of the 
shrines and visualise it as it was in its 
heyday. The stairways were as perfect 
as on that day when Hernando Pizarro, 


sword In hand, dashed past the protest¬ 
ing priests and, bursting into the sacred 
cubicle, with characteristic bigotry 
hurled the venerated god over the temple 
walls. 

Within the past year this most famous 
and most historic relic of Peru’s ancient 
civilization, the temple itself, nearly 
1800 by 1500 feet in dimensions, has 
fallen to the insatiable lust for gold 
that still fills the hearts and minds of 
many of the descendants of the Spanish 
conquerors. Some charlatan claimed to 
possess an ancient document telling of 
vast treasure buried beneath the temple. 
A syndicate was formed and a gang of 
men was put to work tearing it down, 
undermining its walls, destroying the 
stone facings and tunneling into the hill 
itself. 

N vain were the protests of those in¬ 
terested in preserving this mag¬ 
nificent relic of the Incas and pre-Incas. 
Soon great gaps appeared in the ancient 
walls, columns and stairways that were 
ancient when Pompeii was built, fell 
crashing in clouds of dust down the hill¬ 
side, and Bhrines were reduced to piles 
of debris. It is the greatest pity that 
the money and the energy expended in 
this destruction was not devoted to re¬ 
construction, that the government of 
Peru did not realize the inestimable his¬ 
toric and scientific value of preserving 
the temple for all time. 

The saddest part of this wanton de¬ 
struction is that the destroyers will have 
accomplished nothing aside from the 
destruction of the temple. No gold, no 
treasure will reward them, for it is be¬ 
yond the bounds of reason or of cred¬ 
ibility to suppose that valuables would 
have been concealed under the temple 
in the heart of that stupendous pile of 
adobe bricks. To have done so would 
have been practically impossible with¬ 
out leaving obvious traces, and had 
there been such traces the avaricious 
and keen-eyed Spaniards would have 
seen them and would have left no stone 
upon another until they had unearthed 
the hidden treasure. 


B UT even the dead could not be left 
in peace. Everywhere men dug 
where, for thousands of years, the 
bodies of the faithful had been laid to 
rest, because gold and silver sometimes 
were buried with the corpses. Ruthlessly 
the cotton-wrapped mummy-bundles 
were dragged from the graves, fever¬ 
ishly the cloths, the priceless textiles 
and the garments were torn from the 
shrivelled, desiccated bodies and these, 
tom limb from limb, were scattered 
about, tossed aside, trodden underfoot. 
Treasure seekers, archeologists, ourio 
hunters and tourists—all have played 
their part until there is scarcely a 
square yard of the sand in or about 
Pachakamak that has net been turned 
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MIGRATING FISH ‘CLIMB’ FISH LADDERS 

By CHARLES W. GEIGER 


O NE of the interesting features of 
hundreds of power and irrigation 
dams on the rivers and streams of 
California are the fishways or fish lad¬ 
ders which are built for the purpose of 
aiding migrating fish on their journey 
to spawning areas to pass darns in the 
streams. Fishways, or ladders, generally 
consist of a series of pools, rising like 
steps from near the downstream base of 
a dam to the crest, the water flowing 
through the pools in an even amount. 
The migrating fish jump out of the 
water, clearing the flow of water from 
one pool upward to the next. Here they 
usually rest for a short time before at¬ 
tempting to make the jump to the next 
pool above. These fish often jump to a 
height of four or five feet and cover a 
horizontal distance of six to eight feet 

I N the great majority of California 
streams, the fish ascend the streams 
during the spawning season to reach 
their natural and most favorable breed¬ 
ing places. They also move from one 
part of the stream to another in search 
of food, as well as to adapt themselves 
to temperature conditions. During the 
fall and winter the fish descend to the 
lower reaches of the large rivers that 
drain the Sacramento, San Joaquin, 
Kings, Kern, Kaweah, Tule, Klamath, 
Eel, and other river baains. If their 
movements are obstructed by dams, the 
natural propagation is seriously affected. 
Their movements to the upper reaches 


of the streams when the temperature 
rises are also prevented by dums which 
do not have fishways. 

The work of maintaining efficient fish¬ 
ways over dams becomes more impor¬ 
tant as the number of dams being built 
by the hydro plants and irrigationists 
increases. Maintenance of efficient fish¬ 
ways in California is carried out by the 
Bureau of Hydraulics of the California 
Fish and Came Commission. This Bu¬ 
reau, now in charge of Mr. John Spen¬ 
cer, was formed by the Commission in 
June, 1926. For the first seven months 
the Bureau of Hydruulics was concerned 
with fishway and fish screen installa¬ 
tions, but early In 1927 pollution control, 
or prevention of pollution, of public 
waters was added, and at the present 



Striking photograph illustrating the 
bright a fish can Uap over falls 


time the Bureau is considered one of the 
most important departments of the Fish 
and Game Commission. Fishways are 
inspected periodically by deputies of 
the Commission. 

California law slates that fish ladders 
shall be constructed when, in the judge¬ 
ment of the Commission, one is required 
or, in lieu thereof, a hatchery may be 
constructed or fry planted. The practi¬ 
cal working out of these provisions is 
that many of the owners of the high 
dams escape their obligations to the state 
and do nothing for fish life or its per¬ 
petuation, except as the reservoir formed 
may be of aid. This is brought about 
due to the fact thut fish ladders, as far 
as present information goes, may be 
installed on dams only up to about 60 
or 70 feet in height; hence dams be¬ 
yond these heights are not provided with 
fish ladders, and hatchery construction 
must, be resorted to or fry planted as 
covered by the law. After the owner of 
the dam constructs a hatchery it is 
turned over to the state, and the Com¬ 
mission takes care of its operation and 
maintenance. 

T HE highest dam in California over 
which fish pass by means of the fish 
ladder, is the San Clemente, which is 
70 feet high. The fish ladder built at 
this dam consists of some 35 concrete 
pools each pool above the first being 
about two feet bighpr than the preced¬ 
ing one. Fish ladders are usually con- 
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•trusted of concrete or wood, redwood 
or pine being used in many instances. 

Unless water is to be passed by a dam 
to maintain fish life below, it is not al¬ 
ways necessary to have a fish ladder in 
continual operation. It is essential, how¬ 
ever, that a ladder shall be in operation 
at all times during fish migrations. Some 
streams in California are dry in the 
summer months, yet in the fall, win¬ 
ter, and spring these streams do much 
to promote fish life, for fish ascend, 
spawn, and hatch and the fry returns 
before the stream becomes dry. Dams 
on such streams require fish ladders as 
well as do those on streams that flow 
continually. 

A fishway of considerable importance 
is that of the Anderson-Cottonwood Irri¬ 
gation District on the Sacramento River 
at Redding. This dam had formed a bar¬ 
rier to migrating salmon and steelhead 
for seven years and only a small num¬ 
ber of fish had succeeded in passing. A 
change in the plan came as the result 
of a harmonious conference, and con¬ 
struction of the fishway followed. Now 
the migrating salmon and steelhead eas¬ 
ily pass upstream. An effective barrier 
to migrating fish can stop the run up 
that stream and in a few years make the 
stream above practically barren of mi¬ 
grating fish. The recent installation of 
three fishways on dams on coast streams 
in Mendocino County, opened up a large 
area which had been closed lor many 
years to spawning fish. 

I N all cases of fish ladder construc¬ 
tion, an effort is made to have the en¬ 
trance to the ladder as close to the base 
of the dam as possible, picking out the 
side of the stream that the fish generally 
use. This is because they sometimes seem 
to prefer one side of the stream rather 
than the other. The entrance to the lad¬ 
der, however, and all pools of the lad- 


although for large fish, such 
as the larger salmon, pools 
have been made of con¬ 
siderably larger size. The 
openings from one pool to 
another are generally all on 
line, that la, they are not 
zigzag, or staggered from one 
side to another, although de¬ 
partures are made from this 
straight line whenever it is 
found necessary. The pools 
may be in line or may, by 
taking advantage of natural 
conditions both for economy 
and practicability, wind back 
and forth across the slope but 
changes of direction are to 
be avoided as much as pos¬ 
sible. 

The difference in elevation 
between the pools or jumps 
dcr, should be free from any overpour does not run over 2 Vs feet and decreases 

of the dam. The trout will search more to one foot or less. These differences in 

thoroughly than the salmon to find the elevation are determined by the weight 

ladder. Therefore if the Commission is of the fish, the amount of water, and 

designing one for steelhead and other often by the obstacles overcome before 

forms of trout they do not have to com- reaching the ladder. If it is thought that 

ply so closely to this principle of locat- the fish have used considerable energy 

ing the entrance close to the base of the in the upstream migration, then an ef- 

dam. Salmon usually come to a dam fort is made to havo the jumps in the 

and do not, generally speaking, drop ladder as small as possible, 

downstream afterwards; hence the en¬ 
trance to the fish ladder must be In such ALL pools are designed to have a 
a position that it can be readily found, il depth of at least two feet so that 

The type of fish ladder generally used the fish may rest. The largest size of 

is the pool type and has been found the pools is in the direction of the jnmp, 

successful when properly installed. Due and the pools are protected either by 

consideration must be given to all fac- high walls or by wire mesh so that fish, 

tors, such as size of pool in proportion if they do not jump straight, can not get 

to the size of the fish, amount of water out of the pool. The ports or openings 

in the pool, amount of water passing from one pool to the next are figured 

through, width of port, and height of the to have a lip of not over six inches in 

jump or difference in elevation between width and an effort is made to have the 

the pools. lip similar to the crest of a weir, as it 

The usual sixes for pools are four feet has been found that when lips are wide 

by six feet and six feet by eight feet, the results are not as satisfactory. 

The amount of water running through 



at far end of dam, a three-jump fish ladder 



a fish ladder is of importance. There 
can be too much water and also too 
little. This can be determined by ob¬ 
serving the actions of the fish. Too tur¬ 
bulent a condition is not advisable al¬ 
though sufficient water should come 
through so that fish will be attracted. 

Fish screens are as necessary to pre¬ 
serve fish life as fish ladders are neces¬ 
sary to help fish in their upstream mi¬ 
gration. If the young salmon in their 
migration down stream are permitted 
to pass Into irrigation ditches and 
thence on to the land where they would 
die, or if they are permitted to pass 
through the turbines of power plants 
where they would be killed, the future 
supply of salmon in that particular 
river would be destroyed. To prevent 
such destruction fish screens are used. 
Experience has shown that the largest 
canals can be screened without dieieaa- 
ing die flow of water. 

The work of fish screen i n sta ll a ti o n 
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in California la carried out 
under proviaions of the Penal 
Code which, in general, state 
that when, in the judgment 
and opinion of the Fish and 
Came Commission, a fish 
screen is required to be in¬ 
stalled in a ditch, tailrace, or 
a tunnel, the Commission 
may order one built, specify¬ 
ing local ion, type, size, and, 
in fact, all the details which 
are necessary for its con¬ 
struction. 

Two general types of 
screen installation are used 
in California, namely, the 
rotary, self-propelled type, 
and the stationary, parallel 
bar type. The rotary type consists of a 
steel shaft to which there is attached a 
circular frame which supports mesh of 
one-half inch by six inches, with boards 
or paddles set on the inside which fur¬ 
nish the motive power for its rotation. 
This screen is set in a box of supports 
for the entire width to be screened. To 
pass the trash that may come down, or 
to remove the moss, it is set up from 
four to eight inches from the bottom of 
the ditch and this space is protected by 
a board set on hinges, fastened to the 
bottom of the ditdh and connected by 
rods to a spring, so that when the pres¬ 
sure of the trash becomes more than the 
tension of the spring, the board, or 
draper, will drop down sufficiently to 
pass this trash and then come back into 
place. On the top of this board is a sec¬ 
tion of canvas or rubber belting which 
lightly touches the wheel as it rotates 
and thus removes leaves and moss from 
the rotating screen. 

T HIS general type is used because it 
is not patented, and while there are 
patented screens that may be better, 
yet it is not policy for the Fish and 
Game Commission to order in a patented 
screen unless the diverter of water so 
desires it. 

Among successful fish screens devised 
by various individual inventors is a self¬ 



cleaning fish screen, a recent invention 
of Francis Cuttle of Riverside, Cali¬ 
fornia. Originally designed for the re¬ 
moval of trash from canulg it is also an 
effective fish screen. Its motive power is 
derived from a current water wheel and 
as its mechanism is geared to run slow¬ 
ly, it lias great power. This enables the 
machine to remove with ease large ob¬ 
jects from the stream in which it op¬ 
erates. Under lest with two men on the 
teeth that lift the trash from the water 
and with others on the crossbars, the 
macliine has handled the extra weight 
without any appreciable lowering of its 
Bpeed. This type meets most of the 
objections against their installation held 
by diverters of water. 

The upright rack for catching the 
trash consists of steel bars, bent on a 
curve at the upper end, and held in 
place to a cross bar at the upper and 
lower ends. The teeth for removing the 
trash are attached to a shaft which, in 
turn, is attached to sprocket chains ac¬ 
tuated by a shaft attached to a spur 
shaft driven by the water wheel. Spac¬ 
ing of the bars may be arranged as re¬ 
quired. The trash is deposited on a 
cross-carrier by the teeth which are then 
withdrawn by an upset arrangement at 
each end. The feeih disappear under 
the bar to reappear at the bottom on 
the next round. The carrier deposits 


all debris at one side of the canaL 

Naturally the length of the bars and 
width of rack of the water wheel will 
vary with different canals, but the gears, 
teeth, upset devices, and in laet, every¬ 
thing but the length of the bars and 
width of the water wheel will be of one 
design. The speed is regulated by the 
size of the sprocket wheels on the shaft 
of the water wheel and the spur shaft. 
Usually this speed is about one com¬ 
plete revolution of the teeth every two 
minutes but this may be varied at will. 
As the speed is very slow, the working 
parts will wear but little. 

The usual stationary parallel bar 
screens used in California are built in 
sections and placed at an angle to the 
direction of the flow—the greater the 
angle the belter. These stationary paral¬ 
lel bar screens are a refinement of what 
is commonly known as a grizzly, or 
rack. There are variations of this type 
of screen in that some are made to ro* 
tate, and some have a self-cleaning de¬ 
vice, such as the Cuttle device just 
described, the power being furnished 
either by the water itself or by a motor. 
For these bars the spacing is seldom 
less than V&'tach and when placed 
properly in the stream offer no appre¬ 
ciable interference with the flow of 
water. 

The stationary type of screen is, in 
general, considerably cheaper to in¬ 
stall, in proportion to the area to be 
screened, than the rotary type, and is 
more commonly used for the larger 
ditches, while the rotary screen is con¬ 
sidered more suitable for small ditches. 

A VERY effective self-cleaning screen 
rack has been in use at the Empire 
Gold Mine in California for many years, 
which can also be used as an effective 
fish screen. This device was home-made 
and is shown in one of the accompany¬ 
ing photos. The trash rack, or grizzly, 
is spaced to stop trash and fish and the 
automatic trash cleaning device consists 
of a series of bars which are fastened to 
sprocket chains which are driven by an 
undershot water wheel. 




FLYING TO FIND OIL 

By MILTON WRIGHT 


“THRANK HAWKS and I were fly- 
ing low—just about a hundred 
feet up—examining the ground 
(or rock strata that might give a clue 
to a likely place to sink an oil well, 
when suddenly we heard a burst of 
sound that reminded us of the old days 
in the War. Crack! Crack! Crack! 
There must have been twenty repeating 
rifles pumping away at us from the 
woods. How we longed for a good 112- 
pound bomb to drop on them. We 
couldn’t charge them, for they were 
protected by the trees. The only thing 
for us was to head back for Tampico. 
We reported the attack, a company of 
soldiers was sent out to the place we 
described, and we understand quite a 
pretty little battle followed with half a 
dozen bandits and eight or nine soldiers 
being killed. We didn't see the fight, 
however; we were more interested in our 
job of helping to find oil lands.” 

I T was Lieutenant Robert Alfred 
Smith speaking, killing time as he 
waited for the regular weekly get-to¬ 
gether of the famous organization of 
Quiet Birdmen of which he is a member. 
Smith, who happens to be chief of the 
Oblique Division of Fairchild Aerial 
Surveys, has spent more time in the air 
making oblique pictures than any man 
who ever flew. He probably also has 
made more maps from the air than any 
man living, but he hesitates to admit 
it. He thinks it just possible that there 
may be one or two fellows in the army 
who have done more map making than 
he has. Altogether he has more than 
2000 flying hours to his credit, 1000 of 
them with a camera. 

“But why did these Mexicans start 
shooting at you?” wc wanted to know. 
“Did they take you for Federal soldiers 
scouting their position, or did they think 
you were carrying a payroll they could 
rob you of?" 

“No," he replied. “They were just 
trying to raise a little hell. Mexican 
bandits are like that. Just as a small boy 
will throw a stone at a bird, one of these 
chaps will throw hie rifle butt to his 
shoulder and blase away at any air¬ 
plane that happens to fly within his 
range. There is nothing personal about 
it, you know; they merely are trying out 
their marksmanship with a moving tar¬ 
get Once I was flying over what I 
thought might be a new oil field, mind¬ 
ing my own business, when a man on 
horseback began firing at me. For¬ 


tunately, it was nice open country, with 
no trees about, so I was able to swing 
around and aim my plane directly’at 
him. If be hadn't tumbled from bis 
horse and lain flat on the ground in the 
nick of time, I'd have got him. The few 
shots he sent after me didn’t worry me. 
He was entitled to them after the fright 
I had given him." 

“But how do you locate oil from the 
air?” we queried. 



“With a camera. Of course, I don’t 
pretend to be a geologist; to know the 
air and the ground is about all that 
ought to be expected of one small head, 
without having to know what's under 
the ground, too. But making map* for 
oil companies, as we do, we get to know 
quite a bit about oil-bearing indications. 

“Here’s the way it works. An oil 
company has a vast area in which it 
hopes to strike oil at some point. I go 
up in a plane, sitting In the back with 
an aerial camera. The first thing to do 
is map the ground on a small scale. This 
we do from a height of about four miles. 
We fly along one edge of the area to 
be mapped, taking vertical snapshots as 
we go. When we reach the end of the 
track we fly back again a little farther 
in. Then we double back again, and so 
on, hour after hour and sometimes day 
after day, until we have covered every 
foot of the ground. I've covered as much 
as two thousand square miles in a day. 
This was flying at an altitude of 16,000 
feet 


“Now we come down and develop our 
pictures. Each one overlaps the one be¬ 
side it by 50 percent and the one in 
front and behind it by 60 percent. We 
cut the developed prints and put them 
together, making a mosaic. We look at 
the prints through a stereoscope. 

“You remember the stereoscope that 
nearly every home used to have for the 
benefit of the children? You put two 
views of the same scene in the wire 
frame at the hack and looked through 
two pieces of glass and saw the view in 
three dimensions, the trees and rocks 
and houses standing out in bold relief. 
That's exactly the way the geologist’s 
stereoscope works. He sees the contours 
of the whole landscape, here the rocks 
jutting up, there the tall trees, there a 
deep ravine or a shallow one. Espe¬ 
cially is the geologist interested in river 
beds, extinct river beds even more than 
present ones, and in hill crests. 

“ \X7 E P ic k out a certu > n sector that 

W seems most likely and map that 
on a larger scale. Then we go over the 
larger maps and the geologist goes in 
with ground guides to look for suitable 
outcroppings. The geologist notes the 
slope downward of the rock strata here 
and its upward slope farther along. By 
skillful calculation he estimates where 
the crown or lowest point is. If there 
is a pool of oil to be found, it will be 
in the vicinity of the crown. The spot 
determined, down goes the boring and 
up comes the oil—maybe. Sometimes 
she gushes only salt water.” 

“How much oil land can you show 
with one exposure of your camera?" 

“As much as you want. It depends 
upon bow high you fly. Suppose you 
want a map on a scale of 800 feet to 
the inch, and the lens of your camera 
is 12 inches from the negative. You 
multiply 800 by 12 and get 9600. That’s 
the height you fly at—9600 feet Simple, 
isn’t it? Just multiply the scale you 
want by the distance from lens to film 
and you get the height you have to fly." 

“How frequently do you have to snap 
your pictures?” 

“That's something you can’t calculate 
until you are up. It depends upon both 
the height and the wind velocity. Gen¬ 
erally we use a view finder to determine 
how much we are drifting. Flying at a 
fair rate of speed I should say that you 
would have to expose your film about 
every thirty seconds or so. But the wind 
has • lot to do with it. I have found 
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myself flying with all the power I had 
directly in the teeth of the wind and 
actually drifting backwards. This meant 
that the wind was blowing against me at 
a speed of well over a hundred miles 
an hour.” 

Getting into his present work was 
more or less of an accident with Smith. 
He served with the Royal Flying Corps 
in France until 1917. In 1918 he served 
as army instructor in the British Isles, 
specializing in air photography. When 
the war was over he was sent to Camp 
Borden to teach in the Royal Canadian 
Air Force. Completing his tour of duty 
in 1922, he started back to England, 
but stopped off in New York to sec the 
sights. By way of paying a social call, 
he dropped in at the office of Fairchild 
Aerial Surveys. 

‘‘■yOU’RE just the man we’re looking 

X for," they cried, welcoming him 
with open arms. “We’re commissioned 
to make a map of the city of Newark. 
Stay over a few days and do it for us.” 

“That’s the way it started,” Smith 
told us. “When I had the Newark job 
finished there was a big tract of oil 
land to be surveyed. It would only be a 
week or so. Then there were some min¬ 
ing properties in the northwest. And 
so it has been going. What with one 
flying job crowding on the heels of an¬ 
other, I found myself flying every day 
and I haven’t made that trip to England 
yet. This flying business certainly keeps 
a man busy. When Commander Byrd 
was making his plans for the South 
Pole expedition, 1 completed arrange¬ 
ments to go with him to do all the air 
photography. There was so much work 
to be done up here in North America, 
however, surveying oil lands, timber 
tracts, mining properties, real estate 
developments and what not, that I had 
to call it off.” 


“Do oil companies use planes to any 
great extent?" we asked. 

“Sure. They use planes not only to 
locate the place to drill and to take in 
supplies while construction work is go¬ 
ing on, but after the wells are. in opera¬ 
tion they transport the payrolls by air. 
A largo part of the work of the Com- 
pania Mexicans de Aviacion, for ex¬ 
ample, is done for the oil companies. 
The payroll boys often have some hard 
flying to do. To get to Mexico City, for 
illustration, you have to fly over an 
eleven thousand foot mountain range. 
Generally, I’ve had to climb up through 
the clouds to get there. The payroll is 
usually delivered by dropping the sack 
containing it in a marked circle on the 
ground; thus the pilot does not have to 
land. One time one of the military 
guards at a camp tried to catch the sack. 
He was of no more use to the army for 
three months. 

“There is an element of danger, too, 
in carrying payrolls of oil companies 
in Mexico. One day one of the pilots 
flying to a camp witlt the payroll saw 
the circle on the ground and a group 
of armed men standing alxiut. He was 
going to land, for his engine wasn’t 
running as smoothly as he could wish, 
when one of the men took a Hhot at him. 
He swooped up again and streaked back 
to Tampico. A group of bandits had 
driven off the soldiers and were wailing 
for the payroll. That happens every 
once in a while. 

“Such things, of course, don’t occur 
every day. What bothers us more than 
anything else in oil development work 
are clouds and winds. To make a sur¬ 
vey on a large scale you have to fly 
pretty high. It is a fact not generally 
known that no matter how hard the 
wind is blowing down near the ground, 
it is always blowing west above 15,000 
feet, and it blows hard; sometimes its 




The stereoscope supplies the "third 
dimension,” bringing out contours 


speed is over a hundred miles an hour. 

“The only days we can make surveys 
are days when cumulus clouds—those 
high, piled up, puffy ones—are not in 
the air. Cumulus clouds float along at a 
height of 5000 feet. Sometimes you can 
sec thunder storms rising up from the 
clouds to a height of 13,000 or 14,000 
feet. At such a time you weave your 
way in and out between the storms. Such 
storms, you know, don’t start operations 
until they are 13,000 to 15,000 feet up. 

“In surveys wc have two kinds of 
difficulty resulting from cumulus clouds. 
The clouds pass between your ship and 
the ground when you are making large 
scale maps, and, of course, you can’t 
see through the clouds. On the other 
hand, when you are making oblique pic¬ 
tures the clouds cast shadows on the 
ground that show up in your pictures 
and are likely to obscure the very rock 
formation you are most anxious to 
study. 

“/^LOUDS and wind, however, in 
vj spite of the trouble they sometimes 
cause us, are very helpful indeed. They 
tell us just what conditions to expect in 
the air. We know that a wind from the 
northwest will bring a fine day, gen¬ 
erally with the cumulus clouds that 
mean ideal survey weather—after they 
have cleared. A wind from the north 
will bring a fine day, generally without 
clouds. A wind from the southwest will 
bring thunder storms with cumulus 
clouds, especially in the summer time. 
Winds from the east usually bring rain 
in most paru of the United States.” 

“And where do you get your biggest 
thrill in all this survey work?” 

“The biggest thrill lies in getting a 
job well done. You fly over an area 
that is practically unknown. This in¬ 
cident or that comes up, but your mind 
is set on getting an accurate picture of 
the terrain that will show you oil in¬ 
dications. You develop your prints and 
piece them together. You see promising 
rock strata. There is your thrilL" 


An aerial view of typical oil country. The outcroppings that show encourage 
the geologist to *ody farther. A boring is being made in the lower right corner 



SAFEGUARDING SOCIETY 


By ALBERT A. HOPKINS 


K CX of the orderly process** of law 
u we generally know them, stands 
an agency more powerful than this 
law, though it is a part thereof. Be a 
man politically powerful, wealthy, of 
highest social standing or be he a poor 
bum in the street, if he dies under 
suspicious or not readily explainable 
circumstances, the coroner must be 
notified before the body can be touched. 
In this particular the coroner has au¬ 
thority over every other branch of civic 
government. If the situation warrants 
it, the body is removed to the morgue, 
the protective features and social im¬ 
portance of which are so little under¬ 
stood or, as is often the case, so greatly 
misunderstood. 

The coroner’s office is an ancient one; 
in olden times the one holding it was a 
local agent of the king and had many 
duties to perform other than those re- 



A bovt: This looks more ilka a hotel 
office than the entrance to a morgue 
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Dr. Wadsworth responded u follows: 

“In every large city there are many 
sudden deaths. A limited number of 
these are clear cases of collapse of a 
vital organ—most often the heart—but 
some are not clear at the time and 
may not become so after a careful study 
of the person’s past. The rapid increase 
of death by street traffic has greatly en¬ 
larged the number of investigations. 
Travelers form a considerable part of 
this problem. Of course, many cases 
are rushed to the hospitals but few of 
these have facilities or personnel for 
what follows. Some cases can be cleared 
up very quickly; but where the persons 
are unknown, or strangers, or where 
the conditions must be studied to see 
whether there are any grounds for sus¬ 
picion, or where a crime is evident, there 
must be a delay and most large cities 
have found it not only desirable but neces¬ 
sary to provide a centrally located place 
for the reception and care of such cases. 

"These places are generally called 
‘morgues.’ The term is somewhat harsh 



Tha "aero room” is separated from 
the crypts by an isolating air lock 


Abort: Showing receiving method 
of transfer from the ward carriage 
to the crypts. Note the metal trays 
on floor. Right: Crypt* and scale 

sound and has gathered to n 

savory reputation. Tlie ' 11 

' i the memory of those living when 
here was hardly a respectable morgue 
n the country. Indeed, hospital mortua- 
ics and the average undertaker’s quar- 
ers were equally bad, but these showed 
mprovement before any could be noted 
n the municipal establishments. It has 
been only within the last few years that 
the large cities have awakened to the 
of providing suitable establish- 
>r this work. This awakening 
has spread rapidly. While Philadelphia 
was not the first in the field, the ma¬ 
chinery was started some years ago and 
the preparation of plans and the con¬ 
struction occupied several years. So 
much care was exercised throughout 
that we deem the result of general in¬ 
terest. Before developing the plan cer¬ 
tain ideals were outlined. Every case 
was to be treated in such a way that 
the nearest friend and closest relative 
would have no added pain." 

T HERE is nothing about the Phila¬ 
delphia morgue to suggest its pur¬ 
pose; it might well be a building devoted 



to any welfare purposes. The visitor 
enters the door, and finds himself in a 
room somewhat resembling the office of 
a small hotel. Here visitors and those 
having business to transact make known 
their desires. The day of the morgue 
as an attraction for the curious has 
passed away all over the world. If the 
visitor's purpose is to identify a friend 
or relative and no record is on file, the 
visitor is taken down a hall, wbicb is 
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Ths analysis of color Is carrisd on in a special laboratory which contains novel 
piacas of apparatus and charts. Color of organs is bast tastad with color scraana 


really an air-lock, and is permitted to 
view the unidentified bodies which rest 
on modern sanitary slabs. This chamber, 
like all the others for preserving the 
dead, is refrigerated, there being two 
refrigerating plants in the basement. 

Dr. Wadsworth spent much time in 
designing the rear block or storage sec¬ 
tion so that it would be simple, sanitary, 
cleanable, thoroughly ventilated, well 
lighted, free from insects and what he 


calls all sorts of “architectural jokers.” 
The construction of the individual crypts 
required the co-operation of the manu¬ 
facturers, contractors, architects, and 
those in charge of the planning, since no 
similar structure was available as a 
model. Directly on arrival in the large 
yard, cases are placed on wheel stretch¬ 
ers and sent immediately into a cold 
chamber where ample provision is made 
for disinfecting and preserving clothing. 



Photographing a subject is ren¬ 
dered easy by the vertical camera 


T HE ventilation is by individual fans 
with separate flues in each room. 
There are 10 of these and they can be 
put in operation when and where need¬ 
ed. The central hall with skylight ven¬ 
tilator is actually an airlock so that 
no sound or odor can reach the from 
portion of the building. Off this open 
the X-ray and the photographic labora¬ 
tory where photographs can be made 
by various arrangements of the camera. 
There are also operating rooms where 
important medico-legal work is carried 
on, for the question of color of an organ 
or tissue is often very valuable and, 
with a set of standard colors which is 
to be found here, any one of these 
can be accurately analysed. 

Access to the chemical laboratory ia 
also gained from this halL When it 
comes to cases of poisoning, the skilled 
toxicologist is able to render most valu¬ 


able aid. Dr. Wadsworth has one of the 
finest card catalogues in the world re¬ 
lating to cases of poisoning. 

In some cities, in New York for ex¬ 
ample, ballistic work is done tinder the 
direction of police officers, but the net 
result is the same whether done by a 
coroner’s physician or by a detective, 
assuming the same technical skill in 
each instance. Dr. Wadsworth's fire- 




Finding the specific gravity of or¬ 
gans by weighing in air and water 

arms laboratory is magnificently 
equipped with comparison microscopes, 
binocular microscopes, and a complete 
photo-micrographic outfit. In the base¬ 
ment is a range for testing firearms. 
One of our illustrations shows the doctor 
himself firing a bullet at a cotton target 
so that the tell-tale marks will not be 
effaced. Then the bullet from the sus¬ 
pected gun may be compared in the 
laboratory with a fatal bullet. Of course 
the cartridge shell often gives as valu¬ 
able evidence as does the bullet. (See 
the Scientific American for October 
and December, 1930. Editor.) 

It has remained for esthetlclsm to 
place the morgue, conceived and de¬ 
veloped as a bulwark of society, on the 
high plane of our best hospital service, 
as indeed they rank equally high i 
importance to the community. 









FROM THE ARCHEOLOGIST’S NOTE BOOK 


A “Melian” Terra-cotta Relief 

T HE Museum has just acquired one 
of the rare so-called “Melian” terra¬ 
cotta reliefs (some are said to hare been 
found at Melos) of the first half of the 
5th Century, b.c. It is only 7% inches 
high and the width of the plinth is prac¬ 
tically 11 inches. The subject represents 
the "Return of Odysseus.” To the right 
is Odysseus, scantily clothed in the guise 
of a beggar leaning on his stick. He is 
grasping the arm of his wife Penelope 
who does not recognize him. She is in 
the attitude of mourning. Behind her is 
her son Telemachos, starting back in 
surprise at the sight of his father. The 
whole epic of the return of Odysseus to 
his hdme is thus brought before us, not 
in any one particular incident as told in 
the “Odyssey," but in Greek fashion as 
an integral whole. 


ly to interest the Chinese scholar. The 
book of designs of two of the most fa¬ 
mous makers are veritable cyclopedias 
of Chinese art themes. The Museum has 
just acquired 64 pieces. Some of the ex¬ 
amples show palaces which have been 
destroyed. 

The Remodeling of Rome 

P ROBABLY the enthusiastic archeol¬ 
ogist would like to see all Rome ex¬ 
cavated. He is getting his wish only in 
spots but these spots arc all important. 
Rome, however, is a forward looking 
city teeming with life and must have 
improvements. Fortunately, modern traf¬ 
fic problems have become so acute and 
the older parts of the city have become 
so congested and unsanitary that a dras¬ 
tic overhaul was necessary, involving a 
great system of town planning. New 



A beautiful Greak head of warm yel¬ 
low Pentelic marble from a grave¬ 
stone—end of Fifth Century B.C 



Alt ohotoi rautUMl Mttropolltsu iltutun of Art 


A terra-cotta relief, Fifth Century, 
B.C, shows the return of Odysseus 


Ink Tablets Afford 
Plaatic Medium 

T HOSE who prefer 

Chinese ink rather than 
the liquid article often feel 
keen regret at having to 
spoil the exquisitely en¬ 
graved sticks or tablets by 
rubbing them up with 
water on a slab. While a 
liquid ink is primarily the 
problem of the chemist, an 
ink in solid form becomes, 
after the manufacturing 
process has been perfected, 
a plastic medium of impor¬ 
tance to the designer and 
engraver. The best engravers in China 
were commissioned to make the molds. 
Some of the cakes and sticks were not 
intended to be made into liquid ink and 
were so marked. The various themes in¬ 
clude practically everything that is like- 



CMaasa bk tablets afford a plastic 
mat&uat of use to the daaignar 


streets are being laid out or broadened, 
slums have been wiped out, and all these 
activities have been carried on with due 
respect for archeological interests. The 
Mussolini government is greatly to be 
commended for backing archeological 
exploration so splendidly in Rome, Pom¬ 
peii, Herculaneum, and Ostia. 

Head from Greek Gravestone 

AT the recent sale of the Lansdowne 
xjt Collection in London the Metro¬ 
politan Museum of Art acquired the fa¬ 
mous Lansdowne stele. It is a fragment 
of a Greek gravestone with the head of 
a woman and the upper portion of the 
pediment, the head practically life size 
and In excellent preservation. It be¬ 
longed to a great monument of the 
PhidJan school It teaches us better 
than many words what we mean by 


Creek idealism, the serene 
beauty which, li> the Greeks 
of the 5th Century, B.C., 
constituted the aim in art. 
The effect of idealization is 
obtained not only by the 
selection of a noble type but 
by the large, simple model¬ 
ing. The work is free from 
the expressive distortions of 
modern art; the Greeks 
idealized nature, but did 
not transgress it. Frequent 
wettings were required to 
remove the Loudon soot 
with which the surface was 
coated, revealing the warm 
yellow Pentelic marble. The 
fragment has had a long history having 
been mentioned as far back aa 1837. It 
was shown in London in 1904 in the 
memorable exhibition of Greek art. 
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Aa an ri a nt Egyptian “vanity” boat 





“LARGEST METEORITE SEEN TO FALL” 

By CHARLES CLAYTON WYLIE 


AT about 4:08 a.m. on the morning 
of February 17, 1930 a brilliant 
meteor appeared over southern 
Indiana, first attracting attention when 
nearly In the zenith for persons living 
near Evansville. It fell to the south¬ 
west, following approximately the direc¬ 
tion of the Ohio River, crossed south¬ 
eastern Missouri, and at a height of 
about ten miles, near Paragould, Ar¬ 
kansas, it burst into three main pieces. 
The velocity of these smaller pieces was 
checked rapidly by the dense lower 
atmosphere, and the brightness dimin¬ 
ished so that the largest piece became 
invisible at a height of about five miles. 
The bursting and disappearance of the 
meteor, as seen from a distance of 75 
miles, was similar to the bursting of a 
big rocket, and so wus the disappear¬ 
ance of the sparks. 

Following the disappearance of these 
"sparks,” the larger atones continued 
their fall as dark bodies, two at least 
reaching the earth as meteorites. One, 
whose weight was determined as 820 
pounds, went down in clay soil a little 
more than eight feet, and is the largest 
meteorite for which the date of fall is 
known. A second stone, weighing about 
80 pounds, was also recovered. 

T HE brilliancy of the meteor is indi¬ 
cated by the fact that, in the vicinity 
of St Louis, Missouri, several persons 
mistook it for an airplane going down 
in flames, and a night garage superin¬ 
tendent sent Ids service man to the park 
to investigate. At the hour of the fall 
nearly everyone was asleep, but in the 
vicinity of Paragould practically all 
were awakened by the detonations and 
some were awakened from sound sleep 
in southern Missouri and eastern Ten¬ 
nessee. 

Because of the importance of this 
meteoric fall, observers of the meteor 
in the three states, Arkansas, Missouri, 
and Tennessee, have been personally in¬ 
terviewed by the writer, and information 
from more distant points has been ob¬ 
tained by correspondence. At the time 
the meteor appeared, two young men 
from Beech Grove, Arkansas, were go¬ 
ing fishing, driving in a wagon. The 
landscape lighted up, it seemed brighter 
than day, and locking up they aaw a 
ball of fire come out of the northeast, 
pM. overhead, and disappear at an 
altitude of about 20* in the southwest 
Their impression was that it had burned 


out and dropped in the field to their 
right. The team was accustomed to 
bright automobile lights, and went on 
without change of pace for about a 
hundred yards, when a blast as though 
from an explosion of dynamite fright¬ 
ened both men and horses. The first 
sharp explosion, which seemed to come 
from about where the meteor had dis¬ 



appeared, was followed by a roar as 
though a great tornado was retreating 
along the path of the meteor. The noise 
crashed back to overhead in “no time,” 
and on to the northeast more slowly, 
fading out in the distance in the direc¬ 
tion from which the meteor came. At 
first, the young men were ready to call 
ofi the fishing trip and go back home; 
but when they had quieted the horses 
and talked things over they decided 
to go on. 

At Poplar Bluff, Missouri, the night 
man in (barge of the freight yards bad 
just made up a train, when he noticed 
a brilliant light, like the headlight of 
a locomotive, moving in the eastern sky. 
It crossed to the south, burst into three 
pieces and disappeared. He examined 
its trail a moment, then walked over to 
the telephone booth to report his train. 
He had called up his party, and was 
talking, when the report of an explosion 
startled him. His first thought was that 
something had crashed into the train 
he had just made up, with perhaps a 


boiler explosion, so he rushed out of 
the phone booth, but when outside re¬ 
alised the noise must have come from 
the meteor. 

It is interesting to compare the facts’ 
obtained for this meteor with the ob¬ 
servations and conclusions of men of 
science from other well investigated 
falls, since several of these points are 
not well known by the educated public 
in general. 

First, two large meteorites were re¬ 
covered, and there are indications of a 
third good-sized stone which waB not 
found. A great meteor may scatter 
stones over an area ten miles long by 
three miles wide. Much of this area 
will normally consist of fields, wooded 
lands, and, in general, country where 
people will not often be walking. A 
meteorite weighing a pound or more will 
normally make a hole deep enough be¬ 
low the surface of the ground, so that 
it will be unnoticed unless someone 
happens to pass almost over it. In a 
field of grain or hay, or in underbrush 
it might be passed by, even then. The 
big Paragould meteorite made a hole 
more than eight feet deep and scattered 
clods of clay more than 50 yards, in a 
pasture, but this crater was not noticed 
for four weeks. By that time a smaller 
hole would have been filled up by rains, 
ro that in all probability a person would 
have passed it by. 

U NDOUBTEDLY many stones are 
noticed, or even picked up, which 
do not find their way into the hands 
of scientists. Near Paragould we showed 
a specimen of meteorite to those whom 
we interviewed. One fanner told us that 
he had noticed in his pasture a small 
stone of that appearance, but he had 
not picked it up. As he was Interviewed 
more than a month after the fall and 
remembered only approximately where 
he had seen it, there was no way of 
ascertaining whether or not he bad 
really seen a small meteorite. Another 
farmer told us that immediately after 
the fall of the meteor he had noticed 
In his pasture a bole which, from his 
description, was such at a 50-pound 
stone might have made in striking. He 
had looked in it and, as he noticed 
nothing; filled it up. 

In Investigating another report of a 
meteoric fall, we were told ihtt'a fresh 
hole with a stone at the bottom had been 
located in a field, and that the finders 
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planned to dig up the stone, but the 
owner of the land would not permit it. 
Instead he filled up over the stone, and 
then plowed the field so that no one 
could locate the place. 

These reports probably do not all re¬ 
fer to authentic meteorites, but un¬ 
doubtedly they illustrate the fate of 
many which are genuine. 

T HE ball-of-fire appearance for the 
Paragouldmeteorpreviouslymention- 
ed ended at an altitude of five miles and 
the first meteorite recovered was report¬ 
ed “not hot” when dug up. Von Niessl 
found 14 miles as the average height 
of disappearance for 16 meteors from 
which meteorites were recovered. Since 
the Paragould meteor furnished us tiie 
largest meteorite for which we know 
the circumstances of fall, we would ex¬ 
pect the height of disappearance to be 
less than that for an average meteoric 
fall. The assumption of the educated 
public undoubtedly is that, since a 
meteor is seen in the upper atmosphere 
as a ball of fire, any meteorites which 
fall should also reuch the earth as 
balls of fire. This general impression 
appeared in a newspaper feature on the 
Paragould meteor. It was stuted that a 
ball of fire was seen by certain persons 
to strike the earth in a field, and that 
when morning came they went to the 
field and found a hole with a strange 
looking stone at the bottom. But we 
know that these people did not see the 
meteor at all, and from those who did 
see it we can calculate that it disap¬ 
peared at a height of five miles. 

The direction of fall of the big stone 
was nearly vertical, the de¬ 
viation from vertical being 
indicated by the angle of 
the hole—about one foot for 
a hole slightly more than 
eight feet in depth. The first 
report on die 80-pound stone 
was that it had entered the 
ground at rather a low an¬ 
gle from the southwest. This 
was the report of the two 
men who removed the stone 
from the hole. A competent 
civil engineer who examined 
the hole soon after the re¬ 
moval of the stone reported 
to us that he doubted the 
accuracy of this first report. 

Front such markings as he 
could find he suspected that the stone 
had actually fallen from the northeast, 
that the dirt had fallen into the hole 
from the southwest, so that the stone 
was found to the northeastern side of 
the hole which the fanner found. 

From theoretical considerations it has 
been oomputed that whatever the origi¬ 
nal direction, and whatever the origi¬ 
nal velocity of a meteor, meteorites near 
the surface of the earth should fall in 
an almost vertical direction and with a 


velocity not greatly in excess of that 
at which the resistance of the air is 
balanced by the pull of gravity on the 
meteorite. It has been observed that 
stones large enough to make a deep 
hole fall almost vertically. For example, 
at Tilden, Illinois, a stone weighing 110 
pounds and going down into the earth 
three feet ten inches deviated six inches 
from the vertical in that distance. There 
are several reports of smaller stones 
striking at a low angle and bouncing a 
short distance. A seven pound stone 
falling at Amana was reported to have 
bounced 30 feet. 

In view of the fact that a seemingly 
very positive report of a stone striking 
at a low angle was questioned by the 
first careful investigator examining the. 
hole, it appears that such reports should 
have complete confirmation before wc 
consider them established. In this in¬ 
stance it appears highly improbable 
that an 800-pound stone should strike 
utmost vertically, with a slight deviation 
towards the southwest, and that an 80- 
pound stone should be thrown back at 
a low angle toward the northeast. 
Meteorites contain no explosives and ob¬ 
servations indicate that after the burst¬ 
ing the smaller stones fall in a more 
vertical direction than the larger stone-. 

The larger stone was found about two 
miles farther in the direction of travel 
of the meteor Ilian the smaller stone. 
This agrees witli the facts collected 
wherever the direction of the travel of 
the meteor is definitely known. After 
bursting, the smaller stones fall quite 
directly to the surface of the earth, 
while the larger stones can overcome 


the resistance of the air better and travel 
a few miles farther before striking the 
earth. 

The sound of the explosion appeared 
to come from about the place where the 
meteor disappeared, and the roar that 
followed traveled back along the path 
of the meteor. This effect has also been 
reported wherever we have the complete 
information. Meteors travel with a veloc¬ 
ity greatly in excess of that of sound 
and, as the point of bursting is nearer 




The largest meteorite seen to fall, tha Paragould 
meteorite, now on exhibit in the Field Museum 
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than other parts of the path to those 
near the point of fall, the explosion is 
heard first and the roar of the meteor 
along the more distant portions of its 
path follows. 

The Paragould meteor gave everyone 
the impression of being very close. At 
St. Louis, Missouri, as we have said, 
several thought it was an airplane going 
down in flames. At Topeka, Kansas, an 
engineer wired back to Burlingame ask¬ 
ing that they look for an airplano which 
he thought had gone down near that 
town. At Poplar Bluffs, Missouri, the 
father of a sick child returning from a 
doctor’s office thought the ball of fire 
coming out of the east was going to 
strike him and ran to get out of the 
way. Tliis is the impression whenever a 
bright meteor falls. People three or four 
hundred miles apart will each believe 
that the meteor lias fallen within a mile 
of their point of observation. For ex¬ 
ample, several persons in Nebraska 
thought that the meteor of July 25,1929, 
which burst nearly over DeKalb, Illinois, 
had fallen within a mile of them, and at 
Williams Bay, Wisconsin, astronomers 
of long experience felt an impulse to 
dodge when they saw the brilliant ball. 

T IIK big Paragould meteorite is now 
on display at the Field Museum in 
Chicago, as "The largest meteorite seen 
to fall.” We put the museum authorities 
in touch with flic original owner, but it 
was some time before they succeeded 
in purchasing the big stone. We were 
told that it was weighed on good scales 
as 820 pounds when first removed from 
the hole. Before it reached the Field 
Museum a certain amount of it was 
knocked off at one place, and at that 
institution its weight was determined 
as 745 pounds. 

Previous to the fall of the Paragould 
meteor the largest meteorite seen to fall 
was the 650-pound stone which fell near 
Knyahinya, Czechoslovakia, on June 9, 
1866. The largest stone meteorite known, 
weighing more than 1200 pounds, fell 
near Long Island, Kansas. It was broken 
by striking on a ledge of rock. The date 
of fall is not knowm. The largest meteor¬ 
ite now known is an iron one which lies 
where it fell at Crootfontein, South 
Africa. (Three photographs of this 
meteorite were published in Scientific 
American, October 1929— Ed.) Luyten, 
of Harvard, visited the locality, and 
estimated its weight as 50 tons or more. 
A few other prehistoric masses of iron, 
accepted as meteoric because of their 
structure, are much larger than any 
meteorites for which we know the date 
and circumstances of fall. 

• 

/T A more recent "meteoritewidely 
^ noticed in the press, is possibly a 
fake, and an able authority has prom¬ 
ised a discussion of it .—The Editor. 


Th* segregation pool in the core trench of the dam. Trainf powerful pump* on several «cow» shot streams of water on 
dumped their load* of earth down the tide bank*; and thi* loot* material, wathed it down, and aettled it firmly 


THE MAMMOTH SALUDA DAM 


O N the Saluda lliver, 10 miles from 
Columbia, South Carolina, in the 
Saluda River Hydro-Electric De¬ 
velopment is the largest earth dam for 
electric power purposes in the world. The 
dam is 208 feet high, nearly a mile and 
a half long, a quarter of a mile thick at 
its base and contains 11,000,000 cubic 
yards of material. The crest is 25 feet 
wide. It forms a lake which is 41 miles 
long, 14 miles wide at its widest point, 
covers approximately 76 square miles 
of land, and has a shore line of 520 
miles. In water holding capacity it is 
the third largest in the country—93,- 
000,000,000 cubic feet—being surpassed 
only by the Gouin development, St. 
Maurice River, Quebec, with a capacity 
of 160,000,000,000 cubic feet and by 
Elephant Butte, New Mexico, which has 
a capacity of 114>911,000,000 cubic feet. 

Field work was started in April 1927 
and the plant was completed and placed 
in operation in October, 1930. The in¬ 
stalled capacity is 140,000 kilowatts, 
which will later be increased to 200,000 
kilowatts ultimate capacity. 

The general scheme of development 
called for first laying on bed rock, paral¬ 
lel to the river, four penstocks 15 feet 
in diameter and one concrete arch con¬ 
duit approximately semi-circular in 
cross-section, and 48 feet in diameter 
inside. Hie penstocks arc of plate steel 
and an completely encased in concrete 
having a maximum thickness of about 
four feet. The earth dam was then 
placed on top of these conduits and they 
served to take carp of the river flow 


during construction. As the dam pro¬ 
gressed and the penstocks were no long¬ 
er needed for the above purpose, work 
on the power house was started and the 
pipes extended to connect with the tur¬ 
bines. The 48-foot arch conduit was 
continued in use as a by-pass for the 
water, when necessary, until the work 
reached a stage where surplus flow 
could be passed over the regular spill¬ 
way. This spillway is not a part of the 
dam proper, but is located on the south 
bank on bed rock and discharges into 
an adjoining creek bed. 

OUR concrete intake towers with 

steel reinforcing, each 30 feet in 
diameter and 223-feet high, serve the 
penstocks. A fifth tower, 60 feet outside 
diameter and 223 feet high, serves the 
concrete arch conduit and provides for 
two additional steel penstocks. 

At the bottom of each of the smaller 
intake towers, on the upstream side, are 
installed trash racks 75 feet high. Inside 
the racks on the center line of the tower 
are a pair of Broome roller gates for 
cutting off the flow of water to the pen¬ 
stock. Each pair of gates is operated by 
a 234-ton hoist, capable of lifting them 
with the pressure unbalanced, although 
as a precaution, a by-pass has been pro¬ 
vided for first filling the penstock. The 
hoist Is installed in a brick building on 
top of the tower. 

In the larger tower, which is designed 
to serve two future penstocks, six gate* 
of similar construction have been placed 
in openings around it* periphery about 


100 feet above the base of the tower. 

The trash racks around this tower ex¬ 
tend upwards 70 feet front the bottom of 
the gates. Each gate is operated by a 40- 
ton hoist connected electrically to the 
hoist diametrically opposite to it. 

All the gates can be operated from 
the power house through remote control. 
Access to the hoists is by means of a 
passenger cableway several hundred 
feet long from the dam to the large 
tower. 

The dam was built in three sections. 
The upstream and downstream sections 
were first built across the river bed and 
valley, like two parallel dams, from hill 
to hUl, a distance of about 1000 feet, 
then raised until they were about 75 feel 
high and widened until within about 
500 feet of each other. The area be¬ 
tween them was then stripped of all sod 
and loam, and all loose material was re¬ 
moved from the exposed river bed. A 
core trench was next excavated midway 
between the two fills and parallel to 
them about 50 feet wide and 10 feet 
down to ledge rock or to other impervi¬ 
ous material. 

At this stage, the area of the basin 
between the two fills was pumped full 
of water to a maximum depth of 25 to 30 
feet. The pool so created was known as 
the “segregation pool.” This pool was 
thereafter maintained by pumping in 
enough water to take care of evapora¬ 
tion and seepage. On the pooL-were 
launched five scows, on each of which 
was mounted pumping equipment for 
taking water from the pool to supply a 
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giant nozzle or monitor, discharging 
750 gallons of water per minute at a 
velocity of 125 feet per second. The 
streams from these monitors were di¬ 
rected against the banks of the earth 
fills, washing down the fine material into 
the pool, where it was deposited to form 
a dense heart or core for the dam. The 
work was carried out in such a manner 
that the middle sixth of the completed 
dam is composed of densely com¬ 
pacted material, of which at least 65 
percent would pass a 100 mesh-per-inch 
screen. 

s the bottom of the pool filled up 
with fine material the outer earth filli 
were raised by dumping additio 
loose earth, the space between these filli 
rrowing as they went higher, s 
the general outline of the section of the 
completed dam was followed. When 
within 30 feet of the top these sluicing 
operations stopped as the pool became 
too small for the operations. 

The next section of 10 feet was built 


by dumping selected mate¬ 
rials into the pool. The last 
20 feet was built by consoli¬ 
dating selected materials by 
wetting and rolling, as was 
also that portion of the core 
that extended more than 
110 feet about the original 
ground. The maximum width 
of the core is approximately 
350 feet. 

The upstream face of the 
dam from the crest down¬ 
wards 67 feet was covered 
with rip-rap varying uni¬ 
formly in thicknc 
to the face of the dam, fro 
one foot at the lower edge 

o feet at the top. This 
rap was composed of either 
one-man stone or gravel, or 
u combination of both. On 
the downstream face of the 
dam there was planted 100 
acres of Bermuda grass to 



The four concrete towers that serve the pen. 
stocks, and the larger one for the arch conduit 



The tail race of the Seluda power 
plant shortly before its completion 



One of tha surge tanks which make 
p Bm ft la speed regulation of twits 


protect the face against future erosion. 

A spillway, equipped with four Tainter 
gates, each 37 feet 6 inches wide and 25 
feet high, was placed across a gully 500 
feet from the south side of the dam. The 
discharge from the spillway enters the 
river channel about three quarters of a 
mile below the power house. The spill¬ 
way can take care of 150,000 cubic feet 
per second. Under extreme flood condi¬ 
tions the level of the lake will rise no 
higher than to within seven feet of the 
crest of the dam. 

Two surge tanks, 38 feet in diameter 
and 219 feet in overall height, each hav¬ 
ing b capacity of about 800,000 gallons 
of water were erected adjoining the 
power station to enable speed regulation 
to be maintained on two of the units. 
The other two units will not be equipped 
with surge tanks unless experience 
shows them to be required. 

The penstocks connect to 16-foot di¬ 


ameter, motor operated, butterfly valves 
at the power house. Each valve has a 
24 inch by-pass pipo and motor-operated 
gate valve which will be used to equalize 
the pressures on the two sides of the 
butterfly valve before opening it. 

r I^HE turbines arc of the vertical shaft, 
A Francis type, each developing 55,650 
horsepower at full gate at 180 feet net 
head rotating at 138.5 revolutions per 
minute. The scroll cases are of plate 
steel, and the draft tube is an elbow 
type tube, with a long horizontal. Each 
generator has a capacity of 40,625 kilo¬ 
watts at 0.8 power factor, is wound for 
13*800 volts, 3 phusc, 60 cycle current, 
and is equipped with a 250-kilowatt di¬ 
rect-connected exciter and a 35-kilowatt 
pilot exciter. The generators are of the 
siugle bearing, overhung rotor type, hav¬ 
ing a thrust and steady bearing in the 
same oil pot beneath the rotor. This 
construction enables a rotor to be re¬ 
moved and gives access to the windings 
without disturbing the thrust bearing. It 
also keeps all oil beneath the rotor and 
precludes tbe possibility of leaking oil 
being thrown into the windings. 

Provision has been made for testing 
the units by the salt velocity method, 
by piezometers, manometers, and In ac¬ 
cordance with the Winter patents. In the 
first named, salt will be introduced 
at the intake, and the electrodes are 
situated between the butterfly valve and 
the scroll case. The piezometer taps 
are near the entrance to the scroll cases. 
This equipment will furnish a means of 
determining flow of water and losses in 
penstocks. 

The Saluda River Development was 
built by W. S. Barstow and Company, 
for the Lexington Water Power Com¬ 
pany. 
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A NEW ADVANCE IN FOOD PRODUCTION 

By RENSSELAER SILL 


S EARCHING for a way of measure tionally mild, and the second year ex- tercet to farmers and men of science 

ing the ability of plants to with- tremely severe. required answers, 

stand the hazards of winter, three This resulted, of course, in killing all Although the new method for testing 
Wisconsin scientists have perfected an varieties. Then the only recourse would the hardiness of plants has not an¬ 
electrical method for testing hardiness be to re-seed the test plots and start all swered all these questions, it has suc- 

that promises to be of considerable over again. It was only good luck if the ceeded in opening up an angle of ap- 

value to agriculture and to unlock re- first few winters happened to be of the proach to their solution. With this 

search fields only touched upon in the right severity for experimental pur- method, men of science actually can 

past. The economic importance of such poses, and even then there always was control the temperature to which the 

a discovery to American agriculture be- the danger that other factors beside low experimental plants are subjected, can 

comes obvious when it is realized that temperatures might have been partly measure accurately the effect of low tern- 

the hardiness of plants can now be responsible for winter injury. peratures on different kinds of plants, 

tested with their method in a few min- _ and can test the hardiness of individual 

utes, and that severe losses caused by T^HEN, too, with the old method of plants in such a way that they will 
the winter-killing of crops can be re- A testing it was almost impossible to not be destroyed and thus can be used 
duced. discover the precise temperature the for plant breeding work if desirable. 

In the past the ability of planu to planu could withstand with profit to Like many other discoveries that have 
resist winter weather was measured the fanner. It was exceedingly difficult helped put fanning on a scientific basis 

simply by planting them in plou and to uncover answers to such questions as and have aided in insuring the world 

observing how they withstood low tern- the following; Precisely what is the ef- an adequate food supply, the recently 

peratures. Naturally, this method re- feet of the soil upon winter-killing? discovered method for determining the 

qulred several years. It also slowed How does the storage of food reserves hardiness of planu is marked by lu 

up the determination of hardiness, in the roots of planU help them to con- simplicity. The Babcock test for butter- 

and lengthened out by perhaps three queT winter dangers? What provisions fat, whieb virtually revolutionized the 

or four years the testing of new vd- does nature make for protecting her dairy industry and made it possible to 

rieties of alfalfa, clover, corn, grains, plant life during periods of severe cold? conduct letU on the production of 4a* 

and to on. Perhaps, in the average Does eloody weather during the late dividual cows; die tests for determining 

case, the first winter plants were un- summer effect the hardiness of planu? the lime and phosphorus requirements 

dor observation happened to be excep- A number of other questions of keen in- of the. soil; and tba various tests for 
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some of the plant and animal disease* 
—these likewise are of outstanding sim¬ 
plicity. 

Scientific discoveries, regardless of 
how evident they may seem and how 
simple the methods employed in mak¬ 
ing them may be, do not just happen. 
So it was with this discovery, which was 
made in the research laboratories of 
the University of Wisconsin by S. T. 
Dexter, a young agricultural chemist, 
who worked with W. E. Tottingham, an¬ 
other chemist, and L. F. Graber, 
n agronomist known for his work 
" alfalfa 

B ELIEVING that there must be 
chemical diff« in 
plants in the hardened and in- 
hardened condition, these workers 
set out to determine the precise 
ich differences. The 
first step was the choice of a suit¬ 
able plant to work with. Among 
the many plants that could have 
been used in the experiment, ul- 
falfa finally was chosen because 
of its great economic importance 
to Wisconsin and to American 
agriculture. Alfalfa is an out¬ 
standing hay crop and is a legume. 

Thus it aids in keeping up the ni¬ 
trogen supply of the soil. It is rich 
in minerals and proteins, makes 
heavy yields, and is an excellent 
roughage for livestock. Indeed, 
this crop is responsible ... no 
small extent for the rapid growth 
of part of the dairy industry and for 
bringing into cultivation many aban¬ 
doned farms. 

Now it generally is agreed that the 
injury or killing of plants by cold or 
any other means involves the disorgan¬ 
ization of substances essential for car¬ 
rying on the life processes. With Buch 
disorganization, plant cells lose their 
capacity to regulate the diffusion of 
their soluble contents. For example, 
frozen potatoes upon thawing become 
soft and mushy, a condition caused by 
the breaking down of the cells and their 
contents, which then no longer have the 
capacity to hold on to the materials 
which are essential to life. Precisely the 
same thing happens to plant roots when 
they are injured by low temperatures. 

Upon this basis it was assumed that 
the extent of plant injury from cold 
might be related in some way to the 
loss of stored materials in the roots. 
These materials include various kinds 
of minerals which are good conductors 
of electricity. Such conductors are 
called electrolytes. 

To test the soundness of the hypothe¬ 
sis that the amount of such materials 
lost from the roots might be related to 
the extent of frost injury, alfalfa roots 
of three varieties of known hardiness 
(Grimm, Utah Common, and Peruvian) 
veto frozen under controlled conditions 


for various lengths of time and at dif¬ 
ferent stages of growth during the fall 
months. The diffusion of materials from 
the roots then was measured. 

Through the results of thousands of 
test plots of these three varieties of 
alfalfa, scientists already had learned 
that the Grimm was the hardiest, the 
Utah Common less able to withstand 
freezing, and the Peruvian the least 
hardy. If the experiments checked with 
these facts laboriously discovered 


CHART SHOWING 
THE RESISTANCE 
OF THREE VARIETIES 
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TO FREEZING 
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through actuul field tests over a long 
period of time, the new electrical test 
for hardiness probably would be ac¬ 
curate. 

After the roots of the three varieties 
of alfalfa of known hardiness were 
frozen they were thawed out and soaked 
in distilled water for ten hours. Pre¬ 
liminary work had revealed that there 
was very little diffusion of cell contents 
after the ten hour period. 

The distilled water in which the 
frozen roots had been soaked was then 
poured into a conductivity cup, which is 
simply a small glass cup containing two 
platinum poles. An electric current was 
next passed through the liquid. It was 
found that the roots which were unin¬ 
jured by freezing did not give up their 
cell contents and consequently the dis¬ 
tilled water offered a high resistance to 
the current. But the cells of root* which 
were badly injured by low temperatures 
gave up salt* and thus offered a low 
resistance because of the electrolytes in 
the liquid. 

By measuring this resistance offered 
by the water in which the frozen roots 
of varieties of different degrees of hardi¬ 
ness were soaked, it was relatively 
simple to determine whether or not the 
amount of materials lost by the cells 
was an index to the ability of plants to 
withstand cold weather. To discover 


what relationship existed between sub¬ 
sequent growth and the amount of in¬ 
jury from each freezing treatment, 24 
plants of each variety were transplanted 
in soil under greenhouse conditions. In 
general, the growth of the plants showed 
u distinct correlation between the loss 
of materials from the roots and the ex¬ 
tent of injury from the freezing treat¬ 
ments. 

That different varieties of plants pre¬ 
pare to fight the low temperatures of 
winter with more thoroughness 
than do other varieties, also 
confirmed by this method of test¬ 
ing the hardiness of alfalfa. Some 
hardy varieties, such as the 
Grimm, slow up in growth early 
in the fall and start storing large 
reserve supplies of food in their 
roots, while others, such as the 
Peruvian, keep growing and 
store relatively less food materials 
in their roots and stems. Those 
varieties that prepare for winter 
usually survive even severe cold, 
but those that are caught in their 
growth period by cold weather are 
often winter-killed. 

T HIS fact was discovered by 
measuring the out-go of ma¬ 
terials from the roots of different 
varieties that were dug and frozen 
early’in September. At this first 
freezing no varietal differences 
were found in ha 

the roots were dug out of the 
ground and frozen during the latter part 
of October and in November, differences 
in the ability of varieties to resist cold 
weather became evident. 

Thus, plants go through a hardening 
process in the fall which prepares some 
varieties more than others to withstand 
cold winters. (See chart.) Just what this 
hardening process is remains unknown, 
but it is not at all unlikely that the new 
test for hardiness will be helpful in un¬ 
covering the secret that has baffled 
scientific men for the last half century. 

In addition to measuring the hardi¬ 
ness of alfalfa by this electrical method, 
tests conducted on wheat, apples, rasp- 
lorries, and other woody plants, indi¬ 
cate that their hardiness also can be 
measured by the amount of materials 
lost from their roots. If further research 
checks these preliminary experiments, 
facts will bo unearthed which may re¬ 
duce severe winter crop losses, the plant 
breeder will be able to breed varieties 
of plants of almost undreamed of hardi¬ 
ness, and it is not altogether visionary 
to see areas in the northern states pro¬ 
ducing crops hitherto limited to the 
south. Indeed, the food-producing areas 
of the world may feel the effects of such 
a discovery more than we suspect. 

Perhaps the most interesting phase of 
the electrical test for hardiness in plants 
is the new research it opens ap. 




COMPANIONS IN DEPRESSION* 

By RAYMOND B. FOSDICK 


I F I may put it bluntly, our world is 
very sick. It is a world which engi¬ 
neers and technologists hare cre¬ 
ated. They have given us radios and 
telegraph systems and airplanes and 
automobiles and other marvelous meth¬ 
ods of communication and transit. They 
have given us harvesters and turbines 
and all sorts of automatic machinery. 
These gifts have knit the world together 
into a new kind of unity; they have 
made possible the organization of pro¬ 
duction and distribution on a gigantic 
scale; they have increased the standard 
of living far beyond even the dreams of 
our fathers; they have resulted in high¬ 
er wages, shorter hours, lower prices, 
and larger profits. And yet I repeat: the 
world we live in today is very sick. 

If anyone doubts this assertion let 
him feel the pulse and take the temper¬ 
ature of the present situation. All over 
the world during the past year produc¬ 
tion has declined, commodity prices 
have fallen, bankruptcies have increased, 
agriculture has become chaotic, and the 
figures of unemployed have mounted 
with almost unparalleled rapidity. 

N OW tlie awakening has come. We 
are faced with a stagnation of in¬ 
dustry such as we thought would never 
occur again. Apparently the problem of 
the machine age is not so much a prob¬ 
lem of producing goods as it is of pro¬ 
ducing buyers. We cannot move our 
wheat abroad, for there is little demand 
for it, and consequently the purchasing 
power of our vast farmer class is para¬ 
lyzed. Our cotton is rolling up in our 
ports like gigantic snowdrifts and the 
price has fallen to an abysmal depth. 
In copper, steel, motors, merchandising, 
and a dozen other industries, the story 
it the same: • drying up of the stream 
of consumption, a slowing down of pro¬ 
duction, curtailed output, falling prices, 
passed dividends, staggered hours of 
work, half-time work, quarter-time work, 
no work. 

We are not going to be saved from all 
this by a slogan. Industrial depression 
cannot be cured by any such shallow 
approach. The causes lie too deep and 
are too complex and widespread to be 
removed by so simple a remedy. With 
one method or another we shall doubt¬ 
less effect, an Improvement in our pres¬ 
ent situation; but before we begin to 
think in terms of permanent cure, be¬ 
fore we can be sure that whatever ameli¬ 



oration we accomplish is more than 
temporary, it will be necessary for us 
to face, more frankly than we have 
faced, some rather fundamental facts. 

The country is full oi remedies. But 
in trying to think our way through 
the difficulty remember that we are liv¬ 
ing in a 20th Century, and not an 18th 
Century, industrial world. The differ¬ 
ence between the two needs no elabora¬ 
tion. Our new world is a world of inter¬ 
dependence and solidarity. It ia a world 
that machines have woven together with 
thousands of criss-crossing threads. It 
is a world in which the relations between 
cause and effect have been so lengthened 
that on any given day the Egyptian 
planter cannot know what his cotton or 
sugar is worth until he receives the quo¬ 
tation from Galveston or Cuba. A heavy 
frost in the Mississippi Valley will af¬ 
fect prices on the Liverpool exchange, 
and the disturbance will reverberate in 
Australia and India. 

The chain of economic consequence 
is practically without end. French sav¬ 
ings, through the channel of a loan to 
Argentina or Chile, contribute to the 
development of German or Belgian in¬ 
dustry. Prosperity in Czechoslovakia, by 
increasing the consumption of choco¬ 
late, results in the stimulation of the 
plantations of Venezuela. This complex 
play of action and interaction which 
constitutes our 20th Century industrial 
civilization could be portrayed in end¬ 
less illustrations. 

M eanwhile the ports on the 

world's seaboards continue to 
grow. Each time a dock is built at Mon¬ 
tevideo it is necessary to add a dock at 
London and at Hamburg. One nation ex¬ 
tends its agricultural hinterland while 
the other increases its hinterland of fac¬ 
tories. One nation lends its capital (we 
Americans have 20 billion dollars in 
private investments overseas) and the 
recipient nations in return increase their 
imports and add to their equipment. 

The solidarity of this new world of 
ours is the result, of course, of speciali¬ 
zation. Each country makes its particu¬ 
lar contribution, dependent upon its 
own resources and capacities, to the 
goods that the world consumes. Italy 
has no coal or iron; France haa no oil; 
Great Britain moat import two thirds of 
her food supply; the United States is 
dependent on other countries for tin, 
silk, nickel, rubber, and many other 
commodities. The War Department in 
Washington haa listed 30 apeeifio ma¬ 


terials which are called strategic because 
they are essential to the prosecution of 
war, and because we either do not pro¬ 
duce them at all, or can supply them 
only in quantities insufficient even for 
peace-time requirements. 

A country that could not make a loco¬ 
motive, an automobile, or an airplane 
without materials from abroad can 
scarcely be called self-contained. A 
country that could not even carry on 
war without the aid of 30 essential com¬ 
modities from other nations cannot 
boast of its national independence. By 
the same token, a country whose excess 
wheat and cotton are rotting in fields 
and storehouses because its foreign 
market has gone to pieces is not in a 
position to talk in terms of Washing¬ 
ton’s Farewell Address. 

Y OU see, do you not, what has hap¬ 
pened? In a hundred years, thanks 
to machines, the rush of trade and fi¬ 
nance has trampled down the old geo¬ 
graphical frontiers. Everywhere eco¬ 
nomic forces have broken through old 
barriers and are seeking common levels. 
Around the world prosperity and de¬ 
pression keep the same rhythm, and rise 
and fall together like the ebb and flow 
of the sea. 

Now there is no doubt that there are 
many things that could be done and 
are being done here in the United States 
which would and will improve our in¬ 
ternal situation. The revision of our 
anti-trust laws, as suggested by Mr. 
Thomas W. Lamont, with their unfor¬ 
tunate consequences in terms of dupli¬ 
cation of plant and equipment, might 
very materially encourage our economic 
recovery. The repeal of our recently 
enacted tariff law with its vicious boom¬ 
erang against our own export trade 
would undoubtedly help. The establish¬ 
ment of a National Industrial Planning 
Board, as outlined by Mr. Stuart Chase, 
which would act as an economic general 
staff—a fact-gatherer and adviser both 
for government and industry in relation 
to every major economic undertaking— 
might be of great assistance in articulat¬ 
ing the development of business and 
thus meeting the challenge of the Rus¬ 
sian formula. Similarly we could and 
probably should have legislation estab¬ 
lishing a national system of employment 
exchanges,* unemployment insurance, 
advance planning of public worits, and 
other emergency remedies. 

The fundamental difficulty with our 
present situation ia that.tiro distinct 
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principles are struggling for mastery. 
In spite of the fact that the economic 
tides are overflowing the world, we are 
still trying to maintain our old national' 
istic water-tight compartments. Our 
political conceptions have not caught 
up with our machines. We still cling to 
the idea that we can maintain political 
isolation in a world in which economic 
isolation has long since gone by the 
bottd. Although commerce and trade 
have far transcended the framework of 
the nation, we still continue to think 
abont them in terms of absolute nu- 
tl#«l control. 

It all comes down to this: we are try¬ 
ing to run a 20th Century industrial 
world with 18th Century political ideas. 
The tremendous technical revolution of 
the last hundred years has as yet made 
little impression upon our institutions or 
social beliefs. The United States, for 
example, continues to live in the intel¬ 
lectual atmosphere of Jeffersonian in¬ 
dividualism. Its administrative system is 
roughly the same as it was in the days 
of Jackson. Its philosophy of interna¬ 
tional relations is inherited from Ham¬ 
ilton. It repeats the Declaration of In¬ 
dependence as if nothing had happened 
since 1776. 

I N brief, the United States is trying 
to live in two different worlds at the 
same time. A leader in everything that 
relates to the advance of the technical 
aspects of economic interdependence, it 
refuses to face up to the political impli¬ 
cations of its own acts. It cannot bring 
itself to believe that airplanes, five-day 
boats across the Atlantic, and telegraph 
systems are fundamentally incompatible 
with our inherited ideas of national in¬ 
dependence. All over the world, in every 
country, there is this same chasm be¬ 
tween the new life and the old ideas, 
this same obstinate adherence to anti¬ 
quated political formulas as a solution 
of modern economic problems. 

But let no one imagine that the solu¬ 
tion is an easy one. It involves a volun¬ 
tary curtailment of the field of so-called 
sovereign rights—a relinquishment to 
group decision of many matters which 
hitherto have been considered of exclu¬ 
sively national concern; even more than 
that, it involves the immense difficulty 
of securing common agreements be¬ 
tween nations whose racial and cultural 
backgrounds are utterly diverse. 

As far as the United Slates is con¬ 
cerned, a solution along lines of inter¬ 
national action will call for a re-orienta¬ 
tion of our present point of view and a 
sharp reversal of our present practice. 
We shall have to give up our secretly 
cherished belief that the ultimate test 
of law and morals lies in an enclosed 
territory. We shall have to be willing 
to play our part, not as an onlooker, 
but aa an active participant, in the wid¬ 
er organisation of the wojrld community. 


Whether it is the League of Nations, or 
the Court of International Justice, or 
the International Labor Office, or the 
Bank of International Settlements, or 
the International Chamber of Com¬ 
merce, or whatever may be the ma¬ 
chinery, official or non-official, by which 
the overlapping interests of nations arc 
given voice and expression, we must be 
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prepared to make our maximum contri¬ 
bution and carry our full share of the 
common enterprise. 

The new solution involves the neces¬ 
sity of sitting down with any nation or 
group of nations to discuss any matter 
whatever of common concern. More 
than that, it involves a self-denying 
ordinance by which we will refrain from 
action prejudicial to other nations, at 
least until we have joined them around 
the conference table in the hope of 
mutual agreement. 

The question of tariff is a case in 
point. The tariff is not a local issue; it 
is not even a national issue; it is an 
international issue which should lie 
handled by some kind of international 
technique. 

In the Tariff Act that was recently 
passed in Washington, 890 different 
items were increased, affecting imports 
from nearly every country in the world. 
Following the passage of the Act there 
came from other nations a volume of 
angry protests and retaliation which lias 
scarcely diminished to this day. The 
Act was a blow struck by one nation at 
the economic stability of 60 nations. 

Take the case of Switzerland, for ex¬ 
ample. The Swiss Republic is to a laige 
extent a nation of watchmakers. She 
has no natural resources; she imports 


all her raw materials. She has been 
shipping to the United States approxi¬ 
mately 11,000,000 dollars' worth of 
watches and watch movements every 
year. Our new tariff bill closed the doors 
of many of iicr factories. A handful of 
men, silting around a table in Washing¬ 
ton in an atmosphere heavy with ignor¬ 
ance and cigar smoke, crippled the chief 
industry of a country 3000 miles away. 

This is nut world order. It is anarchy. 
Even from the standpoint of our own 
self-interest it is catastrophe. For 
Switzerland was buying from us 45,- 
000,000 dollars’ worth of goods a year. 
With her principal industry disorgan¬ 
ized, and with the ramifying effect of 
that collapse upon her own purchasing 
power, with what funds will she buy 
from us in the future, even if she now 
had the desire? 

The old doctrine of “Each for him¬ 
self and God for us all” which Canning 
enunciated a hundred years ago after 
the wreck oi the Holy Alliance, does not 
fit into a 20lh Century world. A nation¬ 
al tariff act, passed in utter disregard 
of its consequences abroad, is today 
an anachronism. It is a throwback to an 
age of savage conquest. The whole ques¬ 
tion of tariffs belongs in the internation¬ 
al field. It is a problem for common 
counsel and joint consideration. 

T HIS, then, is the prescription which 
destiny seems to be writing for our 
sick world: we must bring our political 
ideaB abreast of our industrial inter¬ 
nationalism; we must close the gap 
which our machines have made between 
politics and economics. Local remedies 
may afford temporary relief. Our enor¬ 
mous potential consuming capacity will 
certainly assist recovery. But the at¬ 
tacks will come again, and, because of 
the growing complexity of international 
relationships and the fast developing 
physical propinquity of peoples, they 
will come with increasing severity. For 
some of us the medicine that has been 
suggested will be bitter. But there seems 
to be no other method of permanent 
cure. And the patient is very sick. 

In 1927, a World Economic Confer¬ 
ence, called by the League of Nations, 
stated in its report that “it was a mis¬ 
take to assume that the economic con¬ 
dition of Europe could be so seriously 
disorganized without affecting the rest 
of the world." We, here in the United 
States, did not b*.lieve it then. We were 
at the top of our gait, and the bread 
lines of Europe were a long way off. Now 
we know that what they said was true. 
We are all in this situation together. 
British, Germans, Spanish, South Amer¬ 
icans, Asiatics—we are companions in 
depression; and we humbly subscribe 
to that further sentence in the report 
of the Economic Conference: "Pros¬ 
perity is not something that can be en¬ 
joyed in small compartments.” 
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TWO CARS IN ONE ELEVATOR SHAFT 


By H. D. JAMES 

Consul tin* Control engineer, Weetlnghouse Elec, ft Mi*. Company 


T1ECENT articles have shown that the elevator car in the same ahaftway. This the same direction, on a fixed schedule. 
_£\. height of a building is not limited will reduce the total number of shaft- Nothing can be gained by trying to run 
by the mechanical structure and ways and release a considerable floor the cars in opposite directions except 
that buildings even a mile high can be area for revenue purposes. under abnormal conditions. Provision 

built if there is any jubtification for The Westinghouae Electric & Manu- is made in each car to change the con- 

them. High buildings of the tower con- facturing Company have recently com- trol from automatic to hand operation, 

atruction may be built for advertising pleted an elevator installation of this which will permit slow movement of 
purposes, but most buildings are erected kind in a shaftway attached to their either car toward the other. This pro- 

as an investment and the vertical trana- new office building at East Pittsburgh, vision is intended to be used only as a 

portation problem is the feature which This is the first installation where two matter of safety in case a passenger 

places an economic limit on the height, independent elevators are operated in were caught in die enclosure door or 

due to the floor space required for the one shaft on a commercial basis. Each the automatic control did not properly 

elevator shaftways. Fifty square feet is elevator car has a capacity of. 3000 land the car. 

g very conservative estimate for the sin pounds at 600 feet ner minute and is When one car la operated in the hatch- 
of an elevator ahaftway wliich we may controlled by a full automatic push- way, automatic means atop it before It 

assume can be rented for four dollars button system which stops the can auto- reaches the limits of travel. When two 

per foot; this multiplied by the number matically - at the desired point by use cars are operated in the same hatchway 
of .floors in the building represents a of inductor relays. The top car operates each oar becomes the limit of travel 
vary considerable revenue. from the third to the eleventh floor and lot the approaching car and in general 

Engineers have been working on this the bottom ear front the first to the the same safety mean, atop the ap- 

probfem and the best solution so far ninth flow. prooching ear before It reaches the 

offered la to operate more than one Obviously both ears should run in Unit of us traveL 

mi . ■ ■ - V,V ' 
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^The floor selectors for both care are 
Mounted together in the penthouse and 
attached to a miniature pair of eleva- 
tots.operating in an illuminated hatch¬ 
way, with ground glass front. Each floor 
is indicated and all of the parts arc 
tussle so that it is easy to follow tile 
opWbtlon of the two cars. 

the cars are normally operated on a 
block system of control similar to the 
trains in a subway. When one car ap¬ 
proaches the other, it is first autonmti- 
catifulowed down and then stopped by 
means of the same control which is used 
for its normal operation. The operator 
in the car has a set of three signal lights. 
A green light indicates that he can run 
full speed; an amber light is a caution 
signal requiring half speed; a red light 
means stop. 

A SET of differential gearing, located 
at the top of the shaft, is provided 
with two elements, one of which is at¬ 
tached to each car by means of a steel 
tape.-Automatic devices stop both cars 
if either steel tape becomes slack. The 
differential gearing indicates the rela¬ 
tive position of the cars and operates 
to slow-down and stop the approaching 
car if the block system should fail. The 
action is selective; the leading car does 
not have its control interfered with. 
Every facility is provided for the lead¬ 
ing car to clear the block and provide 
safe running space for the following car. 
The speed of the approaching car is 
reduced and the car finally stopped in 
three stages by the differential gearing. 

Oil buffers stop the car at either limits 
of travel in the usual manner. In addi¬ 
tion to tills, an oil buffer is placed be- 

Rlght: Lower penthouse holds up¬ 
per car machine. Lower car caMrs 
at the left near the governors 

Below: Upper penthouse drive for 
the lower car. Cables at both sides 
...pass upper car in the shaftway 


tween the two counterweights to pre- 
vent shock should the two cars drift 
together. At the same time a set of 
emergency switches located between the 
cars is operated to disconnect the 
electric power. 

The two counterweights arc operated 
on. the same set of rails. The upper one 
is provided with a safety to prevent its 
dropping on the lower one in the event 
that file ropes become detached. 

The hoisting cables for the lower car 
lead down either side of the top car and 
are attached to the cross beam of the 
laittom car at either end on opposite 
sides of the center line passing through 
the guide rails. The other ends of these 
hoisting cables are attached to the outer 
ends of the counterweight. The distance 
tielween counterweight rails is approx¬ 
imately the same as lietween car rails. 
The top counterweight is attached to 
the bottom car. 

The hoisting ropes are attached to 
the top car at the center and lead to 
the bottom counterweight through a slot 
in the upper counterweight. This ar- 



View of car and control board. 
Car is made of aluminum and 
Micarta, reducing weight and run¬ 
ning costs. See the text below 




rungement is similar to the old drum 
machines using a separate car counter¬ 
balance. 

Aluminum was used wherever the re¬ 
duced weight improved operation. The 
ding and platform framing are 
ilumimuii. A combination of 
alum ind Micarta gives the ci 

i 4 very unusual and attractive 
once. The saving in weight of the 
car and sling is considerable. This re¬ 
duces the power consumption and the 
stresses on the equipment and support¬ 
ing structure and therefore improves 
the service and naturally reduces the 
cost of operation. 

The enclosure doors are made of 
aluminum with Micarta panels. These 
doors weigh about half as much as the 
ordinary steel door and consequently 
require only half the energy to operate 
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Easy Way to Melt Snow Blanket 
in Spring 

W HEN “winter, lingering, chilli the lap 
of May,” forester* of the United State* 
Department of Agriculture sometimes call 
into play a trick of the trade that puts an 
end to the unseasonable loitering. In some 



yean it happens that site* clmsen for re¬ 
forestation by planting are ready for seed¬ 
lings from the forest nursery while the nurs¬ 
ery is still buried in snow. By the time the 
snow in the nursery has melted and the 
trees are ready for transplanting, the soil 
in the planting site* may be too dry. The 
problem in such a case is to melt the snow 
and advance the working season in the 
nursery. 

The trick is simple—when you know it. 
It consuls in broadcasting fine black soil 
on the snow over the compartments of the 
nursery from which planting stock is to be 
removed first This soil, because it is black, 
absorbs considerable heat which would 
otherwise be reflected from the white snow. 
This hastens the melting of the snow and 
enable* the workers to get out the planting 
stock earlier—as much as two weeks earlier 

This practical and simple application of 
one pf the elementary principle* of physical 
science, ns adopted by the Forest Service, 
tnayajao find other work to do, ofielals of 
tfab department suggest. For example, a 
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similar broadcasting might advance the 
time when it is possible to work the home 
garden. 

Diabetes and Sugar Conaumption 

T HE idea that diabetes is caused by eat¬ 
ing an excess of sugar is so prevslent 
that the popular name for the condition is 
“sugar diabetes." Recent studies made by 
special investigators of this disease indicate 
that it is not so much the excess of sugar 

At the left is shown a new shotgun 
shall which carries a tracer pellet 
which is ignitad by the powder 
charge thus tracing the trajectory 
end allowing the sportsman to cor¬ 
rect a faulty aim. At right, the 
tracer shall being need in trapshoot¬ 
ing. It is manufactured in England 


A recent survey of the relationship of 
sugar consumption to diabetes was made by 
C. A. Mills of the University of Cincinnati 
His studies failed to reveal any direct re¬ 
lationship between the consumption of 
sugar and deaths from diabetes. Some coun¬ 
tries with a high consumption of Bugar, such 
as Hawaii and Argentina, had relatively 
low rates for diabetes, while some countries 
with a high death rate from diabetes, such 
as the Netherlands, have a very low suga 
consumption.— M. F. 

Preventing Rust in Water 
Systems 

I n many manufacturing operations, and 
especially in air conditioning installa¬ 
tions, water is sprayed into the air or (lowed 
over open condensing systems. In such cases, 
the water becomes saturated with oxygen. 
This condition is just right for causing 
rust, and rust ia the bete noir of the en¬ 
gineer and operating man. In most of these 
systems the water ia recirculated with only 
enough make-up to keep the volume con- 

It has been found that a judicious ap¬ 
plication of silicate of soda added either 
by a slow continuous feed or at regular 
intervals prevents rusting under such con¬ 
ditions. It is not necessary to exercise a very 



that does harm to thb diabetic as an excess aocunte control, though eight pans of 

of food generally. Diabetes is inconapknotm silica per million of water will be atari 

among orientals who Use largely on cereal*. right. Ike action of the silicate 1* belmed 

It was, moreover, quite as prevalent ia Gar* to be the formation of e very thin invisible 

many a* in tht United Stats* at a time when film of silica which interferes with the 

the sugar consumption to the United State* transfer to the motel of oxygen dissolved In 

wee far beyond that of the former country, the water. The film must be kept intoot by 
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keeping silicate in the water whirh would 
otherwise dissolve the film, and thr rusting 
would merrily proceed. A E. B. 


The Biker's Dough Evaporates 

T HIS Is written just as the Christmas 
bills ue coming in, s< '* 
prints for some data on tvaporation of 

“dough.” We thought ■ money disap¬ 
peared with record speed, but now we ret 
of bekere’ shops where tons of dough liter¬ 
ally evaporate every day. 

Loss of weight of dough during fermenta¬ 
tion under, practical shop conditions has 
amounted tt> as much as 6 percent, while 
the averagf loss in the plant tinder good 
control cap be held down to about OJj per¬ 
cent. Soap weight loss will always take 
place during fermentation, but large losses 
due to evaporation may be prevented. P. C. 
Perries writing in Bakers Weekly, is author¬ 
ity for dfese statements. He recommends 
that materials should be weighed accurately, 
humidity should be controlled—70 to 75 per¬ 
cent relative humidity in the dough room 
is desirable—and suitable records should 
be kept. In one bakery, a five-oven plant, 
evaporation losses in the dough room were 
found to be equivalent to 100,000 pounds 
of dough per year.- -A. E. B. 

Contact Eye-Glasses 

N EW hope for millions who daily are 
conscious of the “nuiasnee value” of 
those cumbersome appliances known as eye¬ 
glasses seems to lie behind the recent de¬ 
velopment of so-called “contact glasses.” 
These are simple little eyeball raps ol op¬ 
tical glass* without rims and without bows, 
in fact without any method of attachment 
to the human anatomy other than support 
by the eyriids and adhesion to the eyeball, 
with which they turn under control. 

The very simplicity of the idea will make 
immediate appeal to persons of scientific 
and mechanical leaning. The little shells 
are scarcely larger than one’s thumbnail 
and, being made of glass only one-fiftieth 
of an Inob in thickness they weigh no more 
than seven-grains. One might assume that 



Four examples of contact glasses ground to different optical prescriptions. These 


tiny shell*—shown approximately full size here—are fitted under the eyelids 


they would soon be broken, since they are 
so .hin, and do injury to the eye. On tile 
contrary the chances of breakage seem to 
be extremely small, for the concave cups 
are situated in a most advantageous posi¬ 
tion, just the reverse of ordinary eye¬ 
glasses which are ideally situated for break¬ 
age. In fart, contact glasses partake of the 
same protection nature affords the eye it¬ 
self—location in a depression behind the 
ring formed by the cheek bones below and 
the brow above. 



The manner in which the new con¬ 
tact eyeglasses fit the wearer’s eye 


es must fit the eye of the individual user 
and this demands no small amount of pains¬ 
taking when they are fitted. Parts of the eye 
must he anesthetized and the wearer must 
expect to make numerous trips to the ocu¬ 
list. Dr. A. Rugg-Gunn describes the neces¬ 
sary technique of fitting in an article in the 
Lancet (London), and makes no attempt 
to minimize these difficulties which, he says, 
are “obviously great.” 

Before the cups are applied to the eye¬ 
ball they must be filled with a fluid having 


a refractive index approximating that o( 
tears. Then as the wearer leant forward 
they are applied directly to the eye by 
means of a small rubber vacuum cup tem¬ 
porarily presaed to their outer surface. A 
little thought of the optical principles in¬ 
volved will reveal the fact that, optically, 
these artificial outer lenses, because of the 
liquid held behind them, abolish the effect 
of the cornea and, since astigmatism occurs 
in the cornea, they abolish astigmatism 
while they are worn. Incidentally, they are 
so thin that they are practically invisible. 

With reganl to contact glasses there is 
only one “fly in the ointment” but it appears 
to be a large fly--they are difficult to fit 
and, especially if the contact of the mar¬ 
ginal part is not uniformly perfect, they are 
likely to irritate, becoming, as Dr. Rugg- 
Gunn says, “intolerable." Yet there is so 
much in the idea which will make appeal 
to those who have wished for the lOjOOOth 
lime that all eyeglasses were in Gehenna, 
that it is hoped the research workers of 
Carl Zeiss who developed them in refined 
form will persist until, finally, all those who 
are forced to wear the conventional form 
ut eyeglasses can celebrate the day these 
safely can be consigned forever to the ash 

Violin Bows Made of Silver 
Threads 

V IOLIN bows, which have been strung 
with horsehair ever since the Middle 
Ages at least, may soon have to yield place 
to a new form of an old material. A German 



violinist has been experimenting with bows 
strung with silver wires of hair-Ulce fine- 
nrss, slightly roughened on their surfaces 
to set the violin strings vibrating. It is 
stated that a sensitiveness and brilliance 
of tone are achieved that excel the effects 
usually obtained with the old horsehair 
bows .—Science Service. 

Hie Rate of Wound Healing 

S OME of the most sensational announce¬ 
ments appearing in recent yean have 
had to do with the use of what is called the 
electrical knife for surgical operations. 
One advantage claimed for the electrical 
knife is the fact that it seals the tissue at 
the time the cut is made, thereby lessening 
bleeding. It has also been urged that the 
wounds made by the electrical knife healed 
more rapidly than those made by other 
techniques. In some instances the use of tha 
cutting current with just enough electrical 
desiccation to oontrol oozing of blood has 
permitted surgery which formerly could 
never have been attempted. These instances 


I almost any grs^fo of crude. It is aaW to prodoc* 500 bamls daily bya 
^ T-^-g prOcaaa usin g temperatures op to 1100 degrees, Fahrenheit 



concern particularly the control of brain 
surgery, the removal of parts of the liver 




and spleen and extensive excisions of 
cancer. 

It Is the belie! of Dr. John D. Ellis that 
the claims regarding rapid healing follow¬ 
ing electrical cutting are not warranted. In 
a series of carefully controlled studies he 
found that only 60 percent of electrically 
produced wounds showed primary healing 
in comparison with 97 V4 percent of primary 
healing in wounds made by the ordinary 
scalpel. He found, furthermore, that when 
healing did occur in wounds made by the 
electrical knife the union was weaker than 
in corresponding wounds made by the scal¬ 
pel. The same general results were found 
in cutting the walls of the stomach and in 
cutting muscle.— M. F. 

The Autogiro 

EVERAL requests from readers for 
authentic information on the “flying 
windmill" the autogiro, have brought about 
the decision to devote almost the entire 
aviation section of the Digest this month 
to that subject. Professor Klemin has there¬ 
fore prepared the following description 
which will answer many of the questions 
about the autogiro that arise when one first 
oiews that shipin flight .— Thk Editor. 


pulled back his slick to avoid the sheep, 
stalled the airplane, and crashed. So at 
least we learn from Flight Lieutenant Bon- 
ham-Carter of the British Royal Air Force. 
Si non i vero, bene trovato. Cierva spent a 
sleepless night or two, and determined to 
build a craft which would not stall. Hence 
the Autogiro. 

In 1920 he first conceived a freely ro¬ 
tating wing as the best means of achieving 
his purpose. 

In the ordinary airplane, loss of forward 
speed means loss of lift and all its atten¬ 
dant troubles. With a rotating wing, when 
the craft aa a whole is flying at low speed, 
the rotating blades still have considerable 
speed and therefore lift. Hence the pos¬ 
sibility of very low landing speeds, and al¬ 
most vertical descent. 

The first type of Autogiro tested was 
fitted with two four-bladed rotors mounted 
one above the other. The purpose of the 
two systems rotating in opposite directions 
was to eliminate the difference in lift exist¬ 
ing between the blade guing into the wind, 
and the blade moving away from the wind 
of forward motion. Probably owing to in¬ 
terference between the two rotor systems 
and the consequent loss in efficiency, the 


type was far from being successful. 

The second attempt bad a single rotor 
system of three blades, which was set at 
varying incidences, aa it rotated, by a me¬ 
chanical device, also designed to eliminate 
the difference in lift and the resulting turn¬ 
ing moment. This was an improvement over 
the first type, but the mechanism proved 
cumbersome and ineffective. 

The third type of Autogiro was fitted 
with a rotor of five rigid blades, and was 
the first full sized machine actually to leave 
the ground. Unfortunately, whenever a rigid 
rotating system changes its plane of rota¬ 
tion, gyroscopic momenta are set up. The 
gyroscopic moments proved too large to be 
controlled and this type also had to be 
abandoned. 

Finally Cierva hit on the principle of 
articulated blades, freely hinged at or near 
the axis of rotation. In forward flight, as 
we have stated previously, there is more 
relative wind speed and hence more lift 
on the blade advancing into the wind than 
on the blade receding from the wind. Bat 
when the blades are hinged, the advancing 
blade rises. At it rises, the air strikes ft 
from above and the increase in lift ceases 
Equilibrium is established between the 
weight of the blade, the centrifugal 


'A CIERVA’S Autogiro, with its 


ha freedom from any tendency to 
spin, and its long record of success¬ 
ful flights unmarked by a single 
fatality has aroused wide public in¬ 
terest. No less a personage than 
Thomas A. Edison haa expressed 
enthusiastic approval after exami¬ 
nation of this new type of aircraft 
at Newark Airport. Our readers may 
perhaps ho interested in a review of 
its history and present status. 


Its History 

T HE invention of the Autogiro 
Je due entirely to * sheep! In 
1918 Juan de la Cierva designed an 
e xcel l ent three-engined bomber for 


the Spanish Air Force. Flying from 
' Id to another, be saw a sheep 
y fn his line of landing. He 



weight of the blade is always the 
tarns, the lift on either aide remains 
substantially the same. E>en Jf 
difference in lift is not edtirsSjr eli¬ 
minated, the freely hingffl 'g *'" 
cannot introduce rolling of "' 



f, 

pitched or rolled. - v 

This fourth type wee notafcfy yhe- 
cestful However, lateral control was 
provided for by tilting the «de of 
the rotor to the right or Jaft, a*d 
this proved impractical. Nthenhe- 
leas, the fundamentals of atmceas 
had been determined. The machine 


' times, a better type oflatertlo 
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tool «u evolved and in January, 1923, a 
successful fight of about 200 yards was 
made near Madrid, and subsequently a 
fight on a closed course at the famous 
Quatro Vientea Airdrome. 

The Principle of the Rotor 
TJERHAPS the most puzzling thing for 
1 the layman to understand is in the prin¬ 
ciple of auto-rotation of the lifting rotor. 

The easiest aspect of the problem is auto- 
rotation of the rotor in vertical descent. 
Suppose we have a blade as shown in the 
appended sketch, rotating in the direction 
shown. There is an air velocity relative to 
the blade, due to its rotation, of amount V,. 
There is also an air velocity relative to 
the blade, due to the descent, of amount 
Vf. The resultant of these two velocities, 
Vr, strikes the symmetrical blade at an 
angle. The lift, L, of the blade is always 
perpendicular to the resultant wind velocity. 
Therefore, the lift has a forward com¬ 
ponent, which overcomes the drag, 0, and 
keeps the blade in rotation. 

Similar considerations of a somewhat 
more complicated character explain how the 
blade is kept in rotation in forward flight. 

There is no application of power to the 
axis of rotation. Once the Autogiro has 
started on the ground, and the “windmill” 
has been set in motion, rotation continues. 

Autogiro and Airplane Compared 

I N Cierva's opinion the Aulogiroa recently 
produced have no . better performance 
than the equivalent conventional airplanes. 
In fact they have a little less speed and a 
little lese climb than the best equivalent 
airplanes. Nevertheless he considers them 
better flying machines. Summarizing com¬ 
parative performances, he steles: “Top 
speed, 5 to 10 percent less. Rate of climb, 
20 percent less. Minimum horizontal 
speed, 50 percent less. The take-off since 
the introduction of the deflector tail is bel¬ 
ter. The landing qualities are so well 
known that it is hardly necessary for mo 
to mention them. In any case I want to state 
that the present day Autogirn can, with 
proper handling, be landed in perfectly 
still air, with no run at all after touching 
the ground. In steep descent of about 45 
degrees the vertical speed of the latest 



>t more than 
12 to 13 feet per second.” 

Airplane exponents 
argue that the wide speed 
range of the Aulogiro can 
be met by tlie use of slots 
and flaps applied to the 
conventional wing; that 
the greater average speed 
of the blades as compared 
with the speed of the fixed 
wing meant always higher 
drag, and therefore less 
efficiency and top speed; 
that the Autogiro will 
never be able to compete 
with the refined ti t 
airplane in load < l 
capacity and gene: 
(ormance. Still C.ierva and 
hiB American licensee, 
Harold F. Pitcairn, have 
cogent arguments and teste 
these hostile views. 


The Modern Autogirn 

W E are indebted to the Pilcairn- 
Cierva Autogiro Company for an ex¬ 
cellent collection of photographs which 
illustrate the construction of the Autogiro 
as it is to-day. 

I.et us examine the photograph of the 
Autogiro flying comfortably over the dis¬ 
turbed air of Manhattan. There are four 
long thin blades in rotation above the 
craft. This characteristic rotor system fur¬ 
nishes approximately 80 percent of the lift 
at high forward speed and 100 percent in 
vertical descent. It consists of a set of four 
hinged blades mounted on a hub which 
rotates on hall thruat bearings set on a 
pylon structure above the fuselage. These 
blades rotate freely under the aerodynamic 
pressure of the wind produced by the gen¬ 
eral movement of the craft. The rotor is de¬ 
signed to revplve about an axis approxi¬ 
mately perpendicular to the longitudinal axis 
of the machine. The speed of rotation for any 
given system is defined by its design and is 
practically constant for all flying conditions. 
The rotational speed ot the rotors varies 
from 120 to 150 revolutions per minute. 

We have already explained the function 
of the articulation of the blades. The 
Pitcairn Company explains its action as 
follows; “When the Autogiro is in flight 
the rotating blades are subjected to two 
major and opposed loads brought 
about by natural forces. Under the 
action of lift the blades have a 
i - tendency to rise, since they are 
free to move about the hinge 
at the roots. This tendency 
to rise is overcome by the 
centrifugal force of rotation 
acting at right angles to 
the lift force. The equili. 
brium of the two forces re¬ 
sults in the rotor system 
coning slightly in flight.” 
This coning is quite ap¬ 
parent in the photographs. 

With reference to the de¬ 
tails of the r> 
note that the rotor systi 
three ball bear¬ 
ings, any two of which are 
designed to take the full 
load. Each blade it joined 
by a universal joint to the 
forging which cons Litotes 



the rotor-head. This construction permits 
flapping upward and downward, and a 
movement of one blade with respect to the 
other, but prohibits any change in the 
angle of incidence of individual blades. The 
hinges which form this universal joint are 
plain journal bearings. “Droop” cables pre¬ 
vent the blades from falling when centri¬ 
fugal force is absent. Immediately below the 
rotor-head may be seen the drive shaft and 
over-running dutch Df the mechanical 
starter which bringB the rotor to its speed 
of 120 revolutions per minute before take¬ 
off of the machine. 

The starter derives its power directly 
from the engine crankshaft through a man¬ 
ually operated clutch, and bringB the rotor 
up to speed in less than half a minute. In 
flight it is completely disengaged and has 
no connection whatsoever with the rout ion 
of the blades. A simple braking arrange¬ 
ment similar to the familiar wheel brake 
stops the movement of the rotor after the 
Autogiro has landed. 

In some of the new machines built by 
C.ierva, the tail itself is made to act as a 
Belf-starter. The tail is raised, the slip¬ 
stream of the propeller is deflected upwards 
and the rotary blades are forced in turn to a 
flapping movement which is transformed by 
aerodynamic reaction into circular motion. 

Two small fixed wings with upturned 
wing tips provide lateral stability and serve 
also the purpose of carrying the ailerons 
end for providing a convenient mounting 
for the wide undcr-carriage. 

In the 13% loot spread of this unusual 
landing gear, a novel arrangement of 
streamlined wires in tension and cabano 
struts in compression is used. The struU 
transmit landing loads to the base of the 
triangular stub axles to which the wheels 
ore attached and landing stresses, after 
being transmitted through oleo-pneumatie 
shock struts, are taken through the heavy 
wires in tension to the bottom of the cabane 
struts. Although the appearance of this an* 
der-carriage is that of great strength, it is 
nevertheless designed for 25 percent less 
loading than would be necessary with an 
airplane of equivalent weight 


The Future t Some C 

O PINION as to the future of the Auto- 
giro is still very divided among experts. 
But the Autogiro has made many friends 


Captain Richard Depew. a noted pilot and 
connected with the Fairchild Airplane 
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can group, art goartmea* 

,’tlnt (ff 

experimental will b« left 
undone to secure the ufal- 
mate possibilities of the 
Autogiro.—A. 1L 

Crashes Doe to 
Vapor Lock* 

O NE of the commonest 
ceoMe of accident U 
failure of the engin e im¬ 
mediately after the air¬ 
plane leaves the ground. 
Such accident* have been 
known to occur when the 
plane and the engine were 
in perfect condition before 
the start of the flight, and 
when both ground and fly¬ 
ing personnel had the beet 
poMible qualification*. 


subsequent investigation 
showed that the dual igni¬ 
tion of the engine was 
in perfect condition and 
could not possibly be 


Manufacturing Company has put himself 
on record as follows: 

“It is my opinion that the Autogiro can 
be flown by any reasonably good pilot with¬ 
out any difficulty whatsoever. Furthermore 
I believe that a novice could learn to fly 
the Autogiro more easily than an airplane. 
... My impression is that the Autogiro 
can do anything reasonable that an air¬ 
plane can do, plus a great deal more than 
any airplane can do in the way of flying 
and descending at very low air speeds. To 
en airplane pilot, it is a great thrill to alt 
in the Autogiro and almost hover over a 
spot at ridiculously low air speeds, and 
still have the machine climbing under per¬ 
fect control. The ease of controlling and 
the responsiveness of the controls at ex¬ 
ceedingly low speeds are astonishing to 
one accustomed to flying an airplane.” 

Thomas A. Edison at the Newark Airport 
is reported to have said, “That’* the answer, 
that’s the answer.” 


blsmed. The carbureters were of the two 
or three jet type and were in no way 
clogged. The tanks contained ample gaso¬ 
line. The valves, gearing, and other me¬ 
chanical parts of the engine were function¬ 
ing perfectly. The engines had been tested 
at fnll throttle prior to the take-off. 

Wherein then lay the cause of the 
mysterious failure of the power plant? 

Mr. E. Curran, writing in Avuuioa En¬ 
gineering, teems to have solved the mystery 
of these extraordinary and unpleasant 
failures. An investigation of eight forced 
landing* immediately after the take-off 
showed that there was one common feature 
in all the cases involved: namely, gravity 
feed with a tank placed in the wing with a 
comparatively long pipe from the wing tank 
to the carbureter and a shot-off cock situ¬ 
ated near the tank. 

Mr. Corren diagnosed the trouble as fol¬ 
lows: When the shnt-off cock Is closed on 
landing, the pipe from the wing tank to 


Thomas Carrol, formarly chief test pilot 
for the N. A. C. A. has also an encouraging 
view: "Development of all mediums of me¬ 
chanical transport has always waited upon 
the invention of devices that could auccesa- 


the carbureter is emptied of gasoline and 
is filled with air or vapor. When the cock 
is open, the gasoline in the tank does not 
immediately expel the air or gasoline vapor 
in the long pipe. The presence of this air or 


vgpo* retards the flow of gasbtfer-fe-**' 
otherwise perfectly eatiafacfgy. - ey e s* *. 
Therefore soon after the plane Inver tbs 
ground insufficient fuel is fodvteih* ear. 
burster, the engine falls, anAShe plan* 
has to make a forced landing. This eest- 
clttsJon has been checked by syaMHtie end 
careful test. #V-' ' 

The remedy is simple. The sbut sffi cock 
should be placed as near as p ssa U t l i to tbs 
carbureter. In this way the few gasoline 
line la always full of fuel and the daagez 
of vapor lode or retardation titles* is re¬ 
moved. 

Airplane designer* have spent a great 
deal of time and ingenuity in avoiding 
dlficnhie* due to engine fattar* en the 
climb. Here is a simple idea Shiah la like¬ 
ly to eliminate such cause of apHdsnt la a 
great measure. This bean out-ence again' 
our opinion that the safety of the airplane 
is not merely a question ofvstaWUty or 
aerodynamics but also of care and thought 
in a multiplicity of small detail*.— A. A 

Modern Metallurgy and Conaantien 
of Ancients 


TT has more than once been alleged, says 
JL Chemical Age, that it was te the ns* of 
cosmetic* of mineral origin that, in pre¬ 
historic times, the discovery of tb* art of 
smelting metals was due. The legeod tuns 
that tome irate husband in the-distaat past 
made a bonfire of his wife’s "beauty boat* 
and thereby reduced its metallic contents 
"in contact with carbon” with the result 
that metal products were subteoMStly dis¬ 
covered amongst the ashes of the con¬ 
nubial hearth. 

The use of mineral powders as toilet 
adjuncts it, of course, extremely ancient, 
and color is lent to the hoary legend by 
some recent discoveries made by Professor 
Dart, of the Witwatersrand University la 
Northern Rhodesia. Near Broket Hill there 
was found the remains of an -ancient man¬ 
ganese mine, the first of its kind to be 
discovered, and it can hardly be imagined 
that the deposits were worked for their 
metallurgical value. 

Dr. Dart tells us, as other scientists have 
told us before, that manga****, in the 
form of the black crystalline pyioiuaite, 
was used for dusting the hair. In ancient 
times, just as red ochre was used for im¬ 
parting the fashionable tint to the akin, 


fully check and control the great speeds of 
which they were potentially capable. Rail¬ 
road train* could travel at high speed* long 
before commercial train schedules reflected 
those speeds. The Weetinghouse Air Brake 
made possible the safe apeeda now attained 
on the railroad*. Four-wheel brake* have 
done much the same for the motor car. The 
Autogiro is the first heavier-than-air craft 
to embody in it* design this ability to check 
it* own speed. Incidentally this one factor 
ghee an sousing sente of security while 
flying this machine." 

Our own view would be that the Autogiro 
will not supplant the exceedingly fast and 
efficient transport airplane, but that it will 
nevertheless occupy a definite place in the 
genera! plan of heavibr-thsn-air flying, and 
that it may have extraordinary possibilities 
of usefulnoes in, the realm of private flying. 
The akin, energy end persever a nce of 
CUrrs himself, ci Harold fttedra and his 
engineer Lateen, of Kdlett, La Page, and 
Ifacqgrren, aaaoefeed in another Amort- 
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Hammering Hardens Steel, 
But Plays Havoc With Putty 


W HO buy in 1931 and 

who will buy? The hammer of 
buaineaa atreas for the paat year haa 


neaa organization, aaaailing both the 
weak and the rtrong. The weak have 
been aquaahed like putty; the atrong 
have been hardened like ateeL 

Order* in the year 1931 must necea- 
aarily come from the well-organized, 
well-managed, well-financed compa- 
niea who are going after business 
aggressively now. Saleamanagers 
with business products to sell will 
concentrate their sales efforts on 
these potential buyers. 

These are the companies who give 
constant attention to all three sides 
of the American business problem— 


These are the companies whose im¬ 
portant men read FORBES, the one 
publication which treats equally of 
the three equal aspects of the Ameri¬ 
can business problem. 

It.jft natural to expect from B. C. 
Forbes and Us associates a balanced 
editorial service. Where in American 
nbe found who has 


greater experience, wider contact c 
deeper understanding than B. C. 
Forbes? Who in the publishing field 
has more intimate and confidential 
contact with business leaders? What 
publication ha* more capable con¬ 
tributor* than FORBES in the field 
of business thought? 

In addition to the personal contribu¬ 
tions of B. C. FORBES are the skill¬ 
ful and authoritative articles of M. S. 
Rukeyser, Edward Hungerford, Neil 
Clark, Samuel Crowther, William 
McGarry, J. G. Donley, etc. 

The decision-maker* of American 
business turn to FORBES for the 
complete service they are seeking to 
solve their economic, executive, and 
financial problems. 80,000 business 
executives of substantial and pro¬ 
gressive companies read FORBES 
for news, views and inspiration in the 
conduct of their business. 
Salesmanagera with a product or 
service to sell to business men find 
here a primary market—men able to 
buy, ready to buy and willing to buy. 
Send for facts about the FORBES 
market. Check the list for the ex¬ 
hibits you want. 


Send me the following FORBES 
exhibits: 


0 A. Dept, of Commerce Survey of 
preferred U. S. purchasing areas and 
FORBES circulation count in those 


0 3. Questionnaire analysis of FORBES 


0 C. Weekly lists of preferred sub¬ 
scribers. 

0 D. Multiple and pyramiding pur¬ 
chasing power of FORBES readers 
as shown by directorships. 


FORBES l 

120 Fifth Ave., New York 


BUSINESS, FINANCE, 
BUSINESS OF LIFE 

Sou m esM*s»*. as* a C'h. Amnet 24 i#««, »5.00. 8. C. to*", B4*"i 120 Fifth A* yeas, ff m York. 
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mixed with unguent*, (or painting the eye¬ 
lid*. To this li*t may be added antimony 
compounds, each a* the sol fide, ueed ae a 
depilatory, while many other instances will 
occur to those familiar with the composition 



A screen in a gravel plant armored 
‘wgh lining of rubber 


of the cosmetics of the modern beauty 
shop. It may well be that to the accidental 
or purposeful burning of some of these that 
the origin of the art of metallurgy in ancient 
time* is to be ascribed.— A. E. B. 


Diet and the Teeth 

S KULLS of ancient Egyptian* reveal the 
same type of decay of the teeth that is 
teen in modern individuals. For many year* 
it has been believed that the appearance of 
dental decay it associated with general ill 
health. The pathologists who have studied 
the condition believe that caries of the 
teeth are due to the dissolving of the min¬ 
eral salts of the teeth in certain areas. This 
breaking down has been alleged to be 
caused by the actions of bacteria, by 
changes in the chemistry of the saliva, by 
disturbances of the glands of internal se¬ 
cretion, and by a bad diet. In most instances, 
the dental decay occur* between the sees of 
seven and twenty. Quite recently investi¬ 
gators in the University of Wisconsin noted 
that the prevalence of dental decay was 
much leaa among children given adequate 
diet* than in those that were on deficient 
diets. 

Drs. Bunting, Hadley, Jay, and Hard 
therefore detennined to compare the rela¬ 
tive influence* of antiseptic mouth washes, 
varied diets, and combination* of these. 
The people studied lived in institution* sup¬ 
ported by the state and could therefore be 
quite satisfactorily followed. In two grottpe 
a satisfactory diet was used, except for the 
elimination of sugar. In these diets milk, 
green vegetables, and fruit were prominent. 
Moreover, an antiseptic mouth wash was 
uaed daily. At the end of the period of 
observation, caries was found to be active 
in approximately 5 percent, while 80 per¬ 
cent were relatively tree from the disorder. 

In a third gXOup, antiseptics were used’ 
in the mouth,7bot control of the diet was 
not ttLampted. After nine months, SO per¬ 
cent haff caries and only 2S percent were 
free. In the fourth group the diet was good 
but not ideal and the mouth wash «u 


omitted. After a year 75 percent were 
normal and only 6 percent showed active 
caries. The fifth group had merely an 
ordinary diet with no attempt to provide 
the essentials and no attempt to carry out 
mouth antisepsis. In this group, 18 percent 
were free, while 49 percent showed active 
caries. 

The general impression from these studies 
is that diet is of far more importance 
than any other factor in the control of 
carles. In the three groups in which milk, 
fruit, and green vegetables were prominent, 
progress of dental decay was either greatly 
diminished or entirely prevented, and these 
results were obtained whether antiseptic 
mouth washes were used or not. It is, of 
course, quite possible that the effect of the 
improved diets was due to mechanical 
action in chewing as much as to any change 
in the general chemistry of the body. This 
point merits further study.— M. F. 

Robber Armor Protects Steel 

Al U HEN the rubber chemists of the B. F. 

W Goodrich Company discovered a 
method for attaching a rubber lining to a 
metal surface, they presented a new and 
valuable material to the chemical engineer 
for use in the vats, tanks, pipes, pumps, 
and so forth, in which he handle* corrosive 
liquids. The rubber lining effectively resists 
the action of acids which would soon eat 
through the Steel. Now this process of 
attaching a rubber surface to metal has 
been perfected to a degree which en¬ 
courages its use to resist sbrasion in some 
of the must severe service conditions 
imsgintble. 

One of our photographs shows the exit 
end of a large screen used in a grave! plant 
The sharp rocks would soon wear away the 
routing steel cylinder, but since it has been 
lined with rubber, the wear is seemingly 
negligible. 

Another illustration ahows an application 
of rubber to the chutes and baffle plates 
of a big dredge. The residenu of Edgewood 
formerly complained about the noise the 
dredges made, so it was on the baffles that 
rubber was first used. The rubber-covered 


baffle plates last about a year. A steel plate 
usually last* five or six weeks. The pert of 
the chnte extending op into the air tia* 
been in service about three years and tkt 
rubber looks a* good a* new. However, It 
isn’t used as much t* the first section. 
The first section, down which gravel la 
rolling lasts a year as compared with five 
or six week* for bare steel lining.— A. £. B. 

Copper In Oyster Farming 

T HERE is no more important event In 
the life history of the oyster or in the 
successful operation of oystn farming than 
that which marks the attachment or cement- 
ing of the microscopic larval oyster to sub¬ 
merged objects such a* old shells, gravel, 
and brush. 

This process of attachment or setting 
which must be successfully completed ffe 
the survival of the oyster, has been found 
to depend upon the pretence of an in¬ 
finitesimal amount of copper in the water.- 
Setting has been produced in solution* 
containing as little as one part copper » 
50,000,000 part* of sea water and proceeds 
with greater rapidity as the salinity of the 
water is decreased. The beneficial fnd 
stimulative value of minute amounts of euof 
per must not, however, be construed to M- 
dicate that trade wattes containing thU 
metal are helpful in the least, as the greater 
amount which they contain has beets fowsd 
to have a poisonous effect on the larvae, 
causing death in a very short time. It is 
also apparent that trade waste* of an al¬ 
kaline character would precipitate from tbe 
river water its normal content of copper 
and thus deprive the oyster of this essential 
element for setting and transformation b0p 
the adult stage. 

In sn effort to find some chemical which 
would be effective and at the tame lime 
practical for the elimination of ataifiah 
from the oyster beds, copper sulfate baa 
been found to meet the requirement*. This 
substance may be dragged over the beds in 
bag* at the beginning of flood tide and a* 
little as 15 ounces in 2000 gallons of water 
will kill the adult starfish upon exposure 
of only a few minutes. Small starfish are 
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killed by exposure to solutions of 12 to 16 
ounce* in 10,000 gallon! of water. The in¬ 
teresting feature of this poison is that it 
1* not toxic to oysters or marine fish and 
it soon precipitated entirely out of the tea 
water.—H. F. Prvtkerch. in The United 
States Daily. 


Control of Condemntion on 
Factory Walla 

C ONDENSED water from walls, ceilings, 
and windows always carries with it 
material of a damaging character. Practi¬ 
cally no factory work room can be kept in 
inch a high state of cleanliness that the 
condensed water which may drop from these 



surfaces is clean and undctiled. Relatively 
high humidity which leads to condensation 
of water on walls is created as a resnlt of 
processes of manufacture such as are found 
in dye houses, laundries, pulp mills, and 
so forth. 

There are two effective ways of prevent¬ 
ing such condensation—by increasing the 
temperatures of tho surfaces where the con¬ 
densation takes place, and by controlling 
the moisture content of the air. An excellent 
•nd not too expensive method ta prevent 
condensation is Bhown in the accompanying 
photograph. In this system ventilating pipes 
carry moderately hot air blasts to the 
pilaster* between windows and also to the 
skylight where condensation is usually most 
serious and from which the drip is likely 
to he directly upon materials in process of 
manufacture. 


Aluminum Cooking Utensils 

P ERSISTENT assertions that the use of 
aluminum cooking utensils is injurious 
to health caused the federal bureau of 
health in Germany to conduct a careful 
inquiry. Experiments were made on animals 
extending over many months and human 
beinga were tested with comparatively 
large doses of aluminum. In none of ihese 
were any serious disturbances of health 

noted- 

It was found that'the metal contained in 
the oompound does not rater the body fluid 
by the intestines, but is carried ofi with the 
excretions. In more than a year of experi¬ 
mentation it waa found that the amount of 
aluminum in the blood, the urine, the 
fans, and the tisanes was merely the usual 



o,5cov e «. t s Presenting the story 


* of "selective 

_ irradiation” 

^a new development in foods 


This scientific discovery was made in the Basic Science 
Research Laboratory of the University of Cincinnati. Its 
utilization by the public in food and other products will 
be made possible through an alliance between General 
Foods Corporation and the University of Cincinnati, to be 
known as General Development Laboratories, Inc. 

Applications of the new discovery indicate far-reaching 
effects in the food industry. It can be used to add Vitamin 
D in definitely controllable quantities to many food and 
pharmaceutical products. It can be used for sterilization in 
the prevention of food spoilage. Organisms causing fer¬ 
mentation, yeast moulds and similar foes to preservation of 
foods yield to the new light treatment methods. 

The detailed story of "selective irradiation”—its dis¬ 
covery, its application, its possibilities—is told in a booklet 
just published, "New Discoveries in Light Rays.” We 
believe this booklet will be of interest not only to the food 
industry, but also to the public generally. It will be sene 
to any interested person free upon request. 

Write to General Foods corporation 

DEPARTMENT 2-F 

250 PARK AVENUE NEW YORK CITY 

Maxwell Hum Ctfte and Tea, Let Call* Syrup. Jetl-O, Ctrte, Pufe 
Bn* Plaits, Title Bn*. Minot* Tapleea, I*tum Paten, Hellnunn'e 
Mayeunalse PrtdtttU, Welter Baler's dentate *»d Can, Pnallht 
Haler'i Cental, Calami Baihf Pander, Crape Nutt, Sanla Cafe*. 
Swans Dan Cat* Pint, Pattern CtenU Pat Teaaiti, la Penan. Sathn, 
Diamond Crystal Salt, JtWO lee Cent* Prettdtr 







-Mjpfwlot, reganflamof lhafactthst increas- mobile*, may bow is a thing of tbs paat, 
i^Unali of ahuminut Wii token Into There may no* ha seen in New Ydtk City 
&a body. TImm studies oonfirmed the orig- a new and patented system which, by Man 
had investigations made in 1893. of a powerful suction, carries the ashes froaa 

1« the United Sutea a determined cam* the baaemenu of buildings throngh • hoee 
ptign haa been carried on largely by com- or pipe line directly to an air-tight a ted 
martial interest* to discredit the use of receptacle mounted On a motor track for 
aluminum cooking utensils. The charge has carting away. The passing pe de st ri an would 
boon made that aluminum received in the not even know that ashes were being ool- 

body in this way is the cause of cancer looted if the operation of the system were 

and of all sons of gastro-intestinal dis- not explained to him. 


The two trucks of ths dustless ash handling system described here. The one 
in the rear contains ths air filters and the motor which creates a vacuum 


turbancee. The new investigation is proof 
again of tho utter baselessness of such 
charges.— M. F. 

Point Metal in the Afternoon 

E you’re planning to do any painting on 
netal surfaces, exposed to the weather, 
wait until afternoon. That ia the advice of 
Mr. Ulick R. Evans, of Cambridge Univer- 
sity, who recently addressed the Society of 
Chemical Industry. The rusting of iron, 
he said, is not a direct oxidisation process; 
indeed, the invisible oxide film produced by 
the direct action of sir on stainless steel 
protects it against corrosion. On ordinary 
steel the corresponding invisible film gives 
no protection, unless an oxidizing agent ia 
present to repair the skin as toon as a 
break-down occurs. That ia why red lead ia 
used on structural steel. 

In the absence ol such substances, steel 
oorrodet when wet. Electric currents pats 
between the anodic places where the skin is 
in bad repair, and the cathodic places where 
it is in good repair. Mott paint vehicles. 


Even when folly loaded no ashes can be 
blown from the truck aa it passes through 
the street* because the ashes are contained 
in an hermetically sealed tank. 

The ash handling system above referred 
to baa been developed by Mr. F. C Allen, 
Jr, a pneumatic engineer, at 452 Lexington 
Avenue, New York City, under a basic 
patent controlled by Mr. Charles L. Tolford. 
Mr. Allen ia President of the Allen Air 
Appliance Company, Inc. 

The apparatus involves the use of two 
motor truck*. On one is mounted a 75 
horsepower Continental motor operating 
a multi-stage u Triple-A n vacuum producer, 
together with two Urge dust filters. 

On the other truck U mounted a Urge 
steel receptacle into which the aabea arc 
drawn. This U known as the “ash damp 
unit" while the truck containing the engine 
and vacuum producer is known a* the 
“power unit" 

When filled with aabea, the ash dump 
unit U driven away to the point where the 
•shea are to be dumped and another empty 


ash damp unit takes it* place, to that there * 
U no Ices ol time and the system U la con¬ 
stant operation with the power «mk going 
from one building to another. 

Where the system it to be permanently 
used a pipe line U installed extending from 
the ash pit to the sidewalk. When ashes are 
to be removed, the truck therefore makes a 
quick connection to the pipe line at the 
sidewalk level and the ashes are drawn up 
into the truck at a rapid rate, it being pos¬ 
sible by the method to load aeboe at ths 
rats of one ash-can every 30 seconds. 

Bleaching of Paper Pulp Accel¬ 
erated by Irradiation 

A SWEDISH chemist, H. E. Wahlberg, 
XI. ha* found that the chemical process 
of bleaching vegetable fibers with chlorine' 
or hypochlorite for the manufacture of 
paper U furthered very substantially by 
being carried out under ultra-violet light. 
The direct bleaching effect of the ligcfat 
plays an unimportant part. The effect oi 
the Irradiation U almost exclusively of a 
catalytic nature. 

If the bleaching liquid is irradiated alone, 
it will be decomposed; however, if the 
liquid immediately after the irradiation 
is brought into contact with bleachable 
material*, the bleaching will take place e 
little more quickly. A alight increase iq 
the rate of bleaching can be observed if, 
the bleachable materials are irradiated be¬ 
fore the treatment. A surprisingly high ef¬ 
fect is obtained, however, when the bleach¬ 
ing liquid and the materiali are irradiated 
jointly during the bleaching process. The 
effect la increased further by a high con¬ 
centration of the bleaching substance. 

The advantages of this procedure are that 
the fime required for complete bleaching 
can be considerably reduced and at the 
tame time the process can be carried out 
at a lower temperature.— A. E. B. 

Rheumatic Nodule* 

P EOPLE with chronic rheumatism not 
infrequently develop nodule* under the 
skin. These nodules are conceived by many 
investigators as being one of the moot im- 


whether linseed oil or nitrocellulose, ab- 

sorb some water, and unless the lowest coat K % fg' " '’’%X 'Z T " 

include* some anti-corrosive substance, at- *T , ^SsJSp- iPPtpirt • W% 

tack occurs when the painted iron or steel mju S #. . ■ * ** <, , , .S' "iW; 

is wetted. 1 a ‘ Ti 

At Cambridge and other places they have 

demonstrated that paint applied in the K--J| • "fir ‘ * 
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porttot signs In this disease. They hsv* 
been described over nutty centuries. Ap¬ 
parently tome 20 percent of people with 
chronic arthritis have nodule* of this char¬ 
acter They are usually associated with 
rheumatic fever, most frequently seen on 
the hack of the forearm but also on the 



Subcutaneous nodules in rheumatic 
arthritis. Not* the typical "rheu¬ 
matoid’' deformity of hand at right 


hands, knees, and scalp. The nodules de¬ 
velop slowly and last for several years, al¬ 
though they may come and go with;- - 
period of a few months. Seldom do they 
reuse soy luumveuieiive, swept the 

noyance of their presence.— M. F. 

Photographic Films of the 
Andrfe Expedition 

AFTER 33 years without the slightest 
XX knowledge of the fate of Salomon 
August Andree’s expedition which attempt¬ 
ed to reach the North Pole in * balloon, 
the world was thrilled and shocked last Au- 


White Island. Their balloon had landed on 
the ice July 14, 1897 and the expedition 
had wandered for weeks before finally auc. 
cumbing to the rigo.s of the Arctic. 

The fact that undeveloped photographic 


were later developed Into recognizable pic¬ 
tures, thus giving the world visual evidence 
of the hardships suffered by the expedition, 
will surprise most people who realize the 
necessity, even today, of having films de. 
veloped within a year or two after their 
purchase. The Andrde films were enclosed 
in copper containers but were thoroughly 
water-soaked nevertheless. It was only re¬ 
cently learned that they were manufac¬ 
tured by the Eastman Kodak Company, of 
Rochester, New York. Late in October the 
Kodak Company received word that the 
negative* had been developed, with sue- 
oewfnl results, by Professor Hertzberg, s 
Swedish photographic scientist 
The Arctic temperatures at which the 


tion of the pictures, since it Is known that 
cold tsterda chemical action within film, 
pnvhtfd that Humidity is low. The Andris 


• thenahfMtiy kgd. begun to mariut transpar¬ 
ent film, was manufactured at a time when 
Ih tb yield large quantities of film 
J artre at thair height 

MMlN'^Mbnaa Kodak 



We can Count your 
Chickens before they’re 
Hatched 

A customer of ours builds incubators. Not kerosene- 
burning Suburban Heights models, but titanic steam- 
heated steel hens capable of incubating up to 300,000 
eggs in one set—mass production chick factories that 
turn out seven or eight capacity hatchings in a season. 

In these huge incubators the whole trick is maintain¬ 
ing a constant circulation of air at 104° F.—and that’s 
where we come in. It’s done with fans, as many as 60 
sixteen-inch built-in R & M Fans in one battery, and 
no ordinary fans either, for there’s a difficulty you’d 
never imagine. Down! The soft loose silky down of 
newly-hatched chicks tharsifts into ordinary fan-motor 
bearings and grinds them to pieces like emery. One 
fan failure would mean several thousand spoiled eggs 
—no small loss. But in all the years these giant hatch¬ 
eries have been operating with heat-proof, doum-proof 
R & M Fans, their only production failures have been 
traceable to bungled barnyard biology. 

If you have a problem in electrical-motored ma¬ 
chinery, come to Robbins & Myers. We offer you 
the facilities of a completely modem plant and the 
experience of a years' precision manufacture 
in designing, building and applying electric mo¬ 
tors, generators, fans and electrical appliances. 

Robbins&M^ers.inc. 

Springfield, Ohio Brantford, Ontario 



SAMS, MOTORS, HAND AND SLICTRIO HOISTS AND CRAMIS 
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Cocapany’s record*, th* 100,000th Kodak 
Was mad* and flhn and photographic paper 
iran being manufactured at the rate of be¬ 
tween 300 and 400 mile* monthly. Film bate, 
at that time, waa still made by pouring the 
fluid nitrocellulose “dope” onto long glass 
tables to dry. It was not for several years 
that the continuous drum system for manu¬ 
facturing the emulsion support, now in use 
at Kodak Park, was made practicable. Al- 
> though the latter method unproved the uni¬ 
formity of the film base, the company, by 
the time the Andrde film was manufactured, 
had advanced the art of making sensitive 
emulsions to a high plane. 

Recovery of Andric’s pictures Increased 
the similarity of the discovery of Andrfe’s 
party to that of Scott, the British officer 
who reached the Sooth Pole in 1913 only 
to perish with his companions in a blixzard 
that obstructed his return. Photographic 
film, also made by the Eastman Kodak 
Company, and developed the better part 
of a year after the death of the British party 
gave the world a posthumous photographic 
record of that expedition’s struggles. 

Unique Sulfur Mining Process 

E NORMOUS quantities of sulfur exist in 
the earth's crust. It has been estimated 
rhat sulfur constitutes .06 to 1 percent, but 
a large part of the world reserves can not 
be estimated with precision. Such estimates 
vary from 56,000,000 to 121.000,000 metric 
. tons, according to the United States Bureau 
of Mines. 

The Texas Gulf Sulfur Company is the 
world’s largest producer of sulfur. Second 
largest is The Texas Corporation. These 
two companies produced 2^63,389 long tons 
last year -nearly 80 percent of the world 


prod action. The accompanying photographs 
show some of die intonating operations of • 
these companies. 

Sulfur U rained by forcing superheated 
water down Into wells where the hot water 
melts the sulfur so the liquid can be pumped 
to the surface. A six-inch pipe line carries 
the hot water down to the sulfur beds; 
inside this pipe is • three-inch line through 
which the sulfur rises to the turfsce; in¬ 
side the three-inch pipe is a one-inch pipe 
which carries compressed air at 500 pounds 
pressure which forces the sulfur up to the 
storage vats. It is then poured out into a 
“vat" with wooden sides where it solidifies 
as it cools. A few inches each day is added 
to the surface of the “vat” until the block 
of solid sulfur is about 40 feet high. The 
wooden sides are then torn away, leaving a 
great block of the yellow sulfur, from which 
shipments are blasted as required.—.4. E. B. 

Asphalt-Aluminum Paint 

ASPHALT dispersed in a volatile solvent, 
XXpIus flake aluminum, constitutes a new 
asphalt-base paint recently put on the 
market. The flake aluminum is prepared by 
stamping after which it is polished. A thin 
film of solvent-repelling polishing agent, 
which remains on the aluminum flakes, 
causes them to work their way to the outer 
surface of the applied coating before the as¬ 
phalt begins to harden. The finish is, there¬ 
fore, bright and highly reflecting, having at 

the same time great covering power and 
long life, according to the manufacturers. 

It is claimed that one coat ol this ma¬ 
terial ordinarily will suffice, regardless of 
the previous color of the wood, metal, or 
other material to which the paint is ap¬ 
plied. The material is also said to be very 


efficient as a priming ooat for other paints. 
It la recommended for both interior and ex¬ 
terior work and la said to be particularly 
effective in reducing evaporation from metal 
tanks, due to its reflectivity. Its resistance 
against corrosive atmospheres is said to 
be excellent. — A. E. B. 

Connie Raya and Cancer 

S O great Is the field of cancer and we 
have so little actual knowledge as to 
iu causation that almost any one’s sugges¬ 
tion may be given a certain amount of 
credence. In an editorial in the newly estab¬ 
lished American Journal of Cancer, Dr. 
Francis Carter Wood has some Interesting 
remarks on cosmic rays and cancer. He 
points out that sometimes a banker’s views 
on medicine or art afford an evening’s de¬ 
light to the initiated, but that sometimes 
the productions ol a scientist’s imagination 
bring to mind the famous moon hoax ol the 
New York Sun. 

Prof. John Joly ol Trinity College, Dub¬ 
lin, suggested in June, 1930, that a dimi¬ 
nution in the strength of the cosmic rays 
may hsve something to do with the in¬ 
creased rate in cancer. The cosmic rays 
have been thoroughly investigated. They 
come to the earth from a great distance, 
and they resemble X rays and gamma rays 
ol radium in that they can penetrate thick 
layers of matter without losing much of 
their energy. In tbia regard they are the 
most powerful rays known, for, after pass¬ 
ing through 200 feet of water, 2 percent 
remain. Millikan estimate* their energy 
to be about one tenth of that reaching the 
earth from the light radiation of stars. 
Professor Joly’s notion is that these cos¬ 
mic rays cause increase in cancer because 
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they an dimlnUhln* at present and that 
formerly they were sufficient in amount to 
exert a controlling influence on cancer 
growth. 

In the November number of Forum, Pro¬ 
fessor Joly went much further. He assumes 
that an enormous increase in cancer has 
taken place, that cosmic rays in the past 
may have had destructive effects on cancer, 
and similar extraordinary assumptions. 

Doctor Wood points out that any radi¬ 
ation which would have the slightest effect 
on a cancer cell would also effect the rest 
of the body by destroying all the white ceils 
of the blood which are more sensitive to 
radiation than any cancer cell. The fact 
that the population of the world has in¬ 
creased steadily indicates that such rays 
could probably never have been very pow¬ 
erful tinea man's beginning on earth. Fur¬ 
thermore, statisticians know that the re¬ 
corded increase in cancer is nearly, if not 
entirely, due to the improved diagnosis of 
the internal types of cancer. Most of the 
increase in cancer is in the form of cancer 
of the internal organs and in older people. 
Cancer is essentially a disease of old age 
and there are many more old people now 
than there used to he. 

Hence it is not at all necessary to con¬ 
sider seriously the suggestions of Prolessor 
Joly. The pity is merely that a man of his 
scientific position in the field of geology 
should cast discredit on that field by ven¬ 
turing an extraordinary hypothesis in a 
field in which he has no standing. If 
Oliver Lodge had avoided spiritualism, 
and if other authorities in their own fields 
would let scientific medicine alone, the 
practitioners of that art and science would 
he ensbled to avoid much ol the wastage of 
time they now 

1 theories.— M. F. 


Exercise in Disease 


T HE ancient Creeks emphasized a cer¬ 
tain amount of exercise for keeping a 
human being in a healthful condition. Ex¬ 
ercise, like every other form of treatment 
of disease, can be overdone. A special re¬ 
port made to the Council on Physical 
Therapy of the American Medical Associa¬ 
tion by Dr. J. S. Coulter and C. O. Molander 
distinguishes therapeutic exercise, or exer¬ 
cise used in the treatment of disease, from 
the ordinary exercise that la taken for the 
improvement of health. 

In passive exercise, the patient lies still 
while the attendant moves the various 
muscles of the body. The doctors emphasize 
the fact that the apaam of a muscle during 
such exercise should be an indication for 
the operator to atop immediately. One of 
the chief uses of passive exercise is to 
restore motion to limb* that have con¬ 
tracted. For this purpose. It is pointed out 
that one movement of the limb through its 
fullest range is better thin a aerie* of 
movement* within a shorter range. By mak¬ 
ing one or more motions of the limb 
through its fullest range, it it possible to 
produce gradually an increase in the range 
e* movement. A dislocated or fractured 
“mb la usually contracted and fixed in 
Paeitkm. One of the chief aims of petal re 
it to ma i ntain supplesm* ad in 



A PLAN FOR MEN who want to 


xtire man Income 


'T^HISPLANis called theRetire- 
JL ment Income Plan. It enables 
provide for yourself a guar¬ 
anteed income you cannot outlive. 

The plan also provides other bene¬ 
fits, such as an income to live on 
in case serious illness or accident 
stops your salary. 

The extreme degree of security 
and absolute freedom from money 
worries afforded by the Retirement 
Income Plan makes it appeal to 
people of wealth as well as to people 
of average incomes. 

This form of investment has been 
vogue in Europei i countr 

--j n country,people 

arc just findingout about it and it is 
rapidly becoming popular. 



THE PLAN 

Here is what a Retirement Income, 
payable at age 60 , does for you. 

It guarantees when youareboaMonth- 
ly Income for life of $ 2 oo, which as¬ 
sures a return of at least $lo.ooo, and per¬ 
haps much more, depending upon how 
long you live. Or, if you prefer, a Cash 
Settlement of $ 27 , 000 . 

It guarantees upon death from any 
cause before age 60 a Cash Payment to 
your beneficiary of $ 20 , 000 . Or a Month¬ 
ly Income for life. 

It guarantee* upon death from acci¬ 
dental mean* before age 60 a Cash Pay¬ 
ment to your beneficiary of $ 40 , 000 . Or 
a Monthly Income for life. 

It guarantees in event of permanent 
total disability before age 60 , a monthly 
Disability Income of $ 200 . 

• * * 

You can arrange a Retirement Income 
for yourself, beginning at age 55 , 60 , or 


65 . The income can be $100 a month, 
$200 a month, $300 a month, or more. 

For completeness, for safety, for abso¬ 
lute freedom from money worries, there 
is nothing that can equal the Phoenix 
Mutual Retirement Income Plan. 

Think of it— the thrill of it, the rock- 
bound security of it! A guaranteed in¬ 
come you cannot outlive. What a load off 
your mind; what a weight off y< 
shoulders! Best of all, any man of mod¬ 
erate means can have these things. 

Send fot the facts 

The Phoenix Mutual Company, which 
offers you this opportunity, is a 135 . 
million-dollar company. For over three- 
quarters of a century it has been helping 
men and women to end money worries. 

An interesting 28 -page book called 
"How to Get the Things You Want," 
explains how the Plan works. Send for 
your copy today.No cost. No obligation. 


PHOENIX MUTUAL 

Mr LIFE INSURANCE COMPANY 

Itoca* Ottcm Hartford, Cotta. Pint Policy broad 1851 
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THE AMATEUR ASTRONOMER 

Condactod by ALBERT G. INGALLS 


«I#/ E got through the grinding, polish- 
W ing, and figuring without any trouble 
at all," R. S. Mudge, 856 Park Place, 
Brooklyn, New York, writes with reference 
to a telescope made by himself and two 
others, Joseph Rebold and Raymond Paul, 



Mudge-Rebold-Paul telescope 


“but the silvering nearly stumped us. We 
tried it at least a dozen limes without suc¬ 
cess, using grain alcohol; and then we tried 
rubbing alcohol and hit it the first time." 

The Mudge-Rebold-Paul telescope is a 
six-inch and the dingbat attached to it, 
which shows in the photograph, is an ex¬ 
temporized camera for taking sun photo¬ 
graphs. 


TJ7 LUTGE, Plnnaroo, South Australia, 
W« also had a little trouble but he “got 
there" Just the same. “My telescope," he 
writes, “has an eight-inch mirror and 1 
ground and polished three mirrors before I 
succeeded. No. 1 was broken by a fall. No. 
2 cracked due to an icy draught when hot 
(This is exactly what happened to Braahear 
on his first job, as told in bis autobiography. 
— Ed.) 1 polished the third mirror on an 
HCF lap which I found much quicker 
than the pitch lap* I tried first. I found 
the Foucault test difficult at firat but at all 
times moat interesting. 

“We hare an Astronomical Society In 
Melbourne and a few of the members are 
teleacope makers. Most Australians, like 
myself, had considered that making an 
efficient telescope was outside the scope of 
the average person. I consider the instruc¬ 
tion book ‘Amateur Telescope Making’ 
wonderful. I would he willing to help any 
Australian amateurs who might wish it. 
My telescope gives beautiful views of the 
moon, belts of Jupiter, ring* of Saturn, and 
y doable stars and star clusters visible 


ET 


“>|'HIS is a real alley telescope." So says 
jL Henry Kramer, 4338 North Fort Street, 
Detroit, Michigan, in describing his “coal 
scuttle" reflector. “But it, too, ‘gita thar just 
the same’,” he adds. “There are no details 
on such maps and photographs of the moon 
as are in the libraries of Detroit which can 
eight-inch reflector, 



The Detroit coal-scuttle mounting 
with its em i tt e d apple-tree pedestal 


as crude u the set-up is. The HCF lsp is 
far superior to the pitch lap; it worked 
faster and was so adaptable that any kind 
of variation for correction conld be had. 
Tbere was no need of the bootlegger’s ser¬ 


vices, as the nibbing alcohols, Alcorub and 
Alcol, were all right and silvering was easy. 
It is just possible that a new planet will 
be discovered (?) any night now,as we are 
blazing away with a Kodak trying to make 
a photo, though no one hat profited so far 
except Mr. Eastman.” 

Mr. Kramer’s attachment, a coal scuttle 
with its bottom knocked out, is for ex¬ 
cluding stray light from houses and street 
lamps, also for discouraging the activities 
of stray fingers which seem to have a fatal 
attraction for one's nicely polished mirror. 

“AS I live nail furnished room, and 

x\. have no access to tools, I was forced 
attempt something light, portable, and 
easy to make.” So says John Ortueta, 222 
East 11th Street, New York City, who con¬ 
tinues: “The telescope shown in the photo¬ 
graph was made mostly with tools and 
materials bought in the ten-cent stores. It is 
similar in principle to the one shown in 
'Amateur Telescope Making’ on page 29. 
It consists of a mahogany box open at nne 
side, containing the five-inch mirror. When 
not in use the box stores the prism and eye¬ 
pieces behind a small lock. The main col¬ 
umn is of wood and is jointed and adjust¬ 
able. The whole thing folds into as small 
a space as a camera, yet is easy to as¬ 
semble and weighs less than ten pounds. 
It is equipped with slow motion and a 
finder.” 

C D. FREEMAN, Care E. P. Maxted, 
. R.4, Caldwell, Idaho, uses his tele¬ 
scope “in connection with a series of lec- 
iiin-s on astronomy.” and. he adds, “thou- 
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saada of people have bed tbe privilege of 
looking through it.” Hie mounting ii con- 
etructed of pipe fitting* and the eyepiece 
!• oh the polar axis. The mirror it a ten- 
inch and the rather elongated tube it quite 
impressive. 


W ORD hat been received from Miami 
that Professor C. W. Ritchey arrived 
there from Paria with the Ritchey-Chr&ien 
telescope he expects to use in making a 



Freeman’s long tube mounting 


study of the seeing conditions in that lo¬ 
cality. With him is G. II. l.utz who has 
cast a 36-inch Stellite mirror which Pro¬ 
fessor Ritchey also expects to figure and 
lest. The newspa| 


expend large f 
the local seeing 
llitchey-Chrctie 
Cassegrainian 1 


W HEN Brother-amateur-telescopc-maker 
Clyde W. Tombaugh, after diligent 
search, spotted the image of the planet 
Pluto on a plate at the Lowell Observatory, 
where hia diligence and enthusiasm had won 
him a job aome time previously, there was a 
certain tendency to minimize his contribu¬ 
tion. Some taid he merely happened to be 
the one to look over the plate and it was 
stated by one astronomer that Tombaugh 
was no more the discoverer of Pluto than 
the seaman at the masthead of Columbus’ 
ship was the discoverer of America because 
he happened to see its shoreline first. Tom¬ 
baugh's modesty and good taste kept him 
entirely clear of controversy and now, as 
so often happen* in science, honor pursues 
him who runs away from it (just as it 
usually avoid* him who run* after it). The 
Royal Astronomical Society, the associa¬ 
tion of professional astronomers of Great 
Britain, has just awarded Tombaugh the 
Jackaon-Gwilt Medal of that society. Other 
telescope makers who aspire to gold medals 
nay be encouraged by the thought that 
there are other worlds to conquer, there 
being no assurance that Pluto is the last 
planet In the tolar system. 


Artificial Sunlight 

By M. LUCKIESH 

Director Mela Park Research Laboratories 
General Electric Company 

All the whys and wherefores 
of illumination 

drawn from the author’s extensive practical experience anti 
written for the professional man as well as the intelligent 
layman. It covers solar and artificial radiation and their 
physiological effects, measurement, glasses for transmis¬ 
sion, in fact the whole subject in full. $3.90 postpaid. 


COMETS By C. P. OLIVIER 

Director of Astronomy, V. of P. 

A popular book which discusses the subject from all 
angles, in a non-mathematical way. The author is the 
foremost American authority on meteors, so closely re¬ 
lated with this subject. A much needed text. $3.65 postpaid. 
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WELLINGTON MIXTURE 

Solanos sad oxporlonoo ksvs onakltd uo to mtks Wellington London Mlxtur* a rich ynt 
mild tobaeoo—Hit snvy and dupnlr of stkar manufaoturors. Particular sips omokoro 
will spprseiats Wslllxftsa London Mixture. ter YOU’LL LIKE IT. Insist on It 
from your doolor or oond uo $1.00 for It! * ouaeoo . . . Mossy kook If uot pleased. 
C. PEPER TOBACCO CO. * f * 727 Nortk lit Sfrotf. 8t. Loult, Mliteuri 







CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


How to Repair and Rkfinirh Furniture 
describes the use of a crack filler and a 
remover for ground-in dirt. Savogran Com¬ 
pany, Boston, Mass,—Gratis. 


Design in Industry is a publication giving 
a digest of new literature relating to the 
subject. Critical notes and prices are given. 
Non-residents of Newark, N. J., are put on 
the mailing list for 25 rents to cover pott¬ 
age. Newark Public Library, Newark, N. J. 


Nickel Allot Steel Forcings (Nickel 
Steel Data and Applications No. 17) by 
Charles McKnight gives the salient facts 
relating to these important alloy steels. 
The International Nickel Co., 67 Wall St., 
New York, N. Y,-Gratis. 


The Piped Fuel Bucaboo (Reprinted from 
Railway Age, Dec. 13, 1930) by C. V. 
Beck bolds that coal is the most economical 
i all important coal-consuming areas. 
International Carriers, Ltd., 120 Broadway, 
New York. — Gratis. 


Railroad Equities, a survey by John W. 

Barringer, III, gives much valuable in¬ 
formation about natural gaa, coal, and fuel 
oil. The fuel statistics are equated to com¬ 
mon bases. International Carriers, Ltd., 120 
Broadway, New York. — Gratis. 


Archeological Explorations in Peru— 
Part IL The Northern Coast (An¬ 
thropology, Memoirs, Vol. If. No. 2) by 
A. L. Kroeber describes the first Marshall 
Field Archeological Expedition to Peru. 
Field Museum of Natural History, Chicago, 
IU. — tl-50, postage extra. 


One Month in Southern California and 
What Will It Cost give* a travel pro¬ 
gram lor an entire month. There are alto 
details as to the cost of each day. Certainly 
breakfasts at 40 cento, luncheons at 50 
cents, and dinners at 85 cents sound good. 
The average expense per day, including 
tight-seeing, figures out #7.17. All-Year CM 
of Southern California, Ltd.. 1151 South 
Broadway, Lot Angeles, California.—Gratis. 


City Noise (Report of the Commission ap¬ 
pointed by Shirley W. Wynne, Commis¬ 
sioner of Health,:to study noise in New 
York City and to develop meant of abating 
It) by Edward F. Brown, E. B. Dennis, Jr., 
Jean Henry, and C. Edward Pendray, is a 
monumental treatise on a most important 
subject. It it a book of 308 pages which 
b east free to interested persons. Address 
Edward f. Brown, Director, Noise Abate- 
MM Cmmltelon, St$ Peart St, New York. 


M-SA First Aid Materials (Catalogue 
No. 7A-2) it an excellent catalogue deal¬ 
ing with first aid material put up in very 
usable form.— Mine Safety Appliance Co* 
Pittsburgh, Pa.—Gratis. 

Flora or the Yucatan (Botanical Series, 
Field Museum of Namrsl History, Publi¬ 
cation 279, Vol, 111) by Paul C. Standley, is 
s splendid monograph of 492 pages which 
only a great institution of learning would 
be justified in publishing.— Field Museum 
of Natural History, Chicago, III. — 42M, 
(postage extra). 

Note on the Electrical Resistance op 
Contacts Between Nuts and Bolts 
(Research Paper No. 227, Reprint from 
Bureau of Standards, Journal of Research 
VoL 5, September, 1930) by Frank Wen- 
ner, G. W. Nuabaum, and B. C. Cruik- 
shanks, describes researches on the elec¬ 
trical conductivity of Dardelet threaded 
cuuuwiiuiis. Dardelet Threadlock Corpora¬ 
tion, 120 Broadway, New York. — Grans. 

Greik-Roman Treasures dp German Mu¬ 
seums, edited by Karl Kiesel and Ernest 
O. Thiele, is a beautifully printed pamphlet 
giving a complete index of German mu¬ 
seums which have notable Greek-Roman 
treasures. Ttrramare Office, Wilhelm-Strasse 
23, Berlin S. W. 43, Germany.—Send two 
International Reply Coupons obtainable at 
any post office. 

Music in Germany is a delightful little 
pamphlet giving information as to music 
centers, music schools, snd recent musical 
literature. It is one of a series of most in¬ 
forming pamphlets on phases of culture in 
Germany. Terramare Office, Music Depart¬ 
ment, Wilheim-Stratse 23, Berlin, S. W. 48, 
Germany. Remit two International Reply 
Coupons which can be obtained at any 
post office. 

Profitable Farm Management and Sal* 
by C J. Csasea, President, Farmer’s 
National Company which is now managing 
603 forma comprising 228,683 acres. A 
perusal of this hock will benefit almost any 
farmer. Farmer's National Company, 1708 
Far nan St* Omaha, Neb.—50 cents. 


Parachute Supplement, Air Commerce 
Regulations (Aeronautics Bulletin No. 
7-D, United States Department of Com¬ 
merce, Aeronautics Branch). V. S. Dept, 
of Commerce, Aeronautics Branch. — Gratis. 

Our Defective Calendar. E. K. Eason of 
Duhlin has written a study of some as¬ 
pects of the problem, more especially in 
support of the retention of 12 months in a 
fixed calendar. Eason & Son, Ltd* Dublin, 
Irish Free State.—1 shilling. 


Rate op Growth or Second Crowth 
Southern Pines in Full Stands (Cir- 
eular 124-C, United States Department of 
Agriculture) by R. D. Forbes and Daniel 
Bruce. The authors think that growing new 
timber is the only way to keep the pine 
industry of the south from “going back. 1 * 
Office of Information, U. S. Department of 
Agriculture, Washington, D. C. — Gratis. 


Calculating Waterfowl Abundance on 
the Basis of Bandinc Returns (Circu¬ 
lar No. 118, United States Department of 
Agriculture) by Frederick C. Lincoln sug¬ 
gests what seems to be a reliable method 
of calculating the fluctuations in the num¬ 
bers of waterfowl. Superintendent of Docu¬ 
ments, Washington, D. C. —5 cents (coin). 


Rat Proofing Buildincs and' Premises 
(Farmer’s Bulletin No. 1638. U. S. De¬ 
partment of Agriculture) by James Silver. 
W. E. Crouch, snd M. C. Betts gives the 
best method of rat proofing in structures of 
all kinds. The diagrams are very clear. 
Superintendent of Documents, Washington, 
D. C .—5 cents (coin). 


Minerals and International Relations 
(No. 266 of International Conciliation) 
by Sir Thomas H. Holland, Vice-Chancel¬ 
lor and Principal of the Unlveraity of Edin¬ 
burgh deals with the international relation¬ 
ship of minerals and international move¬ 
ment of mineral products in peace and 
war. Carnegie Endowment for Interna¬ 
tional Peace, 44 Portland Street, Worcester, 
Mats.—5 cents. 


A Mint in New York (Numlstaatlc Notes 
End Monographs No. 45) by Bauman L. 
Belden gives an account of why New York 
did not get a mint but did get an aaaay 
office which in time obtained a new build- 
lag; the old facade la now a part of the 
American Wing of Ike Metropolitan Mu¬ 
seum. The American Numismatic Society, 
Broadway et 156th St* New York, N. Ye - 


Cluing Wood in Amourr Manufacture 
(Technical Bulletin No. 205, United 
State# Department of Agriculture) by T, R. 
Tmax is an elaborately illustrated mono¬ 
graph which will be of use to any person 
who u see glue in any form. It givte for¬ 
mulas for glues which are patent** bet 
which are for ths free use ef the people 
of the United States. SapariMmimt of 
DoomiMm, Washington, D. CeSS cents 
(money brier), 
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contracture or adhesion. The purpose of 
stretching is to loosen contracted liga¬ 
ments, muscles, or adhesions. The untrained 
operator is likely to attempt such stretch¬ 
ing before inflammation has subsided. It ia 
well established that stretching should 
never be attempted until the inflammation 
around the joint or in the joint has dis¬ 
appeared. In order to stretch a limb that 
has contracted, it is necessary to pull slowly 
and steadily with gradually increasing 
weights. Whenever soreness or pain de¬ 
velops, it is safer to stop the motion and 
to apply heat and permit resting until the 
pain and soreness have disappeared. Pain 
that disappears within an hour after the 
treatment is usually not serious. 

In active exercise the patient himself 
produces the motion with or without the 
supervision of tho operator. Active motion 
may involve the use of apparatus, such ss 
pulleys or weights. They may be free 
motions of the arms or they may be resis¬ 
tive motion, in which the muscles push 
against resistance of various kinds. Far too 
often, a patient is told merely to exercise 
an arm or a leg. Little can be accomplished 
that is of value by this method. The only 
way to get proper results is to diifect the 
nature of the exercise toward a definite 
purpose. It is customary in such cases 
either for the physician or his assistant 
to watch the work or else to give written 
instructions so that it will be carried on 
in a definite manner.— M. F. 

FINE-GRAIN SUCAR PRODUCED 

N order to provide granulated sugar that 
will dissolve quickly In Iced drinks, 
sugar refiners have experimented with vari¬ 
ous methods of reducing the grain size. The 
latest method of attuning this fine grain 
sugar, known as the Vamau-Wayne process, 
it now in commercial operation in Texas. 

The new process is a radical departure 
from customary practice for finely granu¬ 
lated sugar. It atarta with a syrup of much 


lower density. A practically grain-free 
syrup is obtained by evaporating in a series 
of vacuum pans and finally in a finishing 
pan. This concentrated syrup is then chilled 
suddenly by squirting it as a mist or thin 
film into an air or vacuum chamber, giving 
an instantaneous super-saturation effect and 
causing minute crystals to form at once. 
The method produces a new type of ex¬ 
tremely fine-grained sugar, readily soluble, 
and very pure. The process is continuous 
and nearly automatic, so that most of the 
personal factor is eliminated. Thus the 
product is more uniform than with vacuum- 
pan methods. 

When you buy a two-ponnd box of this 
sugar at the store, you may notice that the 
box is larger than a two-pound box of 
ordinary granulated sugar. Do not be mis¬ 
led, however, for the difference in size is 
merely due to the fact that the new type 
of sugar bulks larger per pound than I lie 
old.— A. E. B. 

Polishing Seven Bearings 
In One Operation 

F.ARINC.S of the Ford crankshaft are 
being polished to a much finer degree 
as the result of the development of ma¬ 
chines that finish all seven main and con¬ 
necting-rod bearings in a single operation. 

After tbe crankshaft has received its 
final grinding and has been statically and 
dynamically balanced it is placed in a spe¬ 
cially bnilt lapping machine which has 
seven arms—one for each hearing. Each 
arm holds six very fine lapping stones or 
hones which clamp around tho bearings 
undeT heavy pressure. The shaft is rotated 
and also oscillated until no roughness from 
the grinding operations remains. 

To insure an absolutely smooth and 
bright finish, the shaft is then placed in a 
similar machine which holds an extra fine 
polishing paper instead of the lapping 
atones. Again it is rotated and oscillated, 
after which the bearings are cleaned and 
inspected. 

This process gives the hearings a mirror¬ 
like smoothness which reduces friction and 
makes easier the breaking-in period of the 
ear. The polishing paper used in the second 
machine is fed automatically so that there 
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U a fresh supply for each crankshaft This, 
with the oecillatln* motion, permits • more 
uniform finish then was possible under the 
old method of polishing each bearing sep¬ 
arately on a revolving wheel 

Self-Vulcanizing Rubber 
Compound 

R ESURFACING rubberized material, or 
. lining metal equipment with soft rub- 
l>er is possible with a new rubber compound 
known as “Covulc,” made by the Hitchcock 
Company, 48 Pearl Street, Boston, Massa¬ 
chusetts. This is a soil, plastic rubber com¬ 
pound made in various colors, which is 
applied to a surface in the form of a paste, 
and rapidly vulcanizes itself when exposed 
to the air. After vulcanizing it is said to 
remain soft and flexible during its life. 

The material is available also in the 
form of sheets already vulcanized to a fab¬ 
ric or wire-mesh base. In this form, it may 
be cut to any size desired, for lining chutes 
and hoppers. Either form is easily applied, 
according to the manufacturer. Fur exam¬ 
ple, in repairing a conveyor belt, the cleaned 
belt is brushed with a special cleaning 
fluid and coated witli a rubber solution. 
Then the plastic rubber is applied with a 
spatula or putty knife and smoothed with 
a glass roller. The material is reported to 
iifficiently in about three hours, 
inder hot and dry conditions etch 


A Stationary-Head Engine 

A TWO-STROKE gasoline engine that is 
claimed to eliminate objectionable 
features of the conventional type of engine, 
both two-stroke ami four-stroke, lias been 
perfected by the Scott Two-Stroke Motor 
Company, of Kansas City, Missouri. 


crankcase gasoline and crankcase compres¬ 
sion or displacement, thus doing away, it ia 
claimed, with the basic faults of two-stroke 
engine design. It also creates a positive 
measured action for each charge without 
leakage or adulteration of fuel. 

An accompanying illustration shows 
clearly the unique piston design, perform¬ 
ing function of piston, sleeve, and valve in 
one moving part. It also shows the elimina¬ 
tion of such parts as valves, valve springs, 
tappets, triggers, rollers, push rods, rocker 
arms, cam shaft, and cam shaft gears. 

It is expected that this motor will be seen 



Cut-away drawing of th* two-stroke, 
stationary-head gasoline angina 

in the air in the very near future. This com¬ 
pany has now designed, and is ready to 

-r cylinder n"‘-- 

use in power gliders. It will be 48 horse¬ 
power, air-cooled, and the weight will be 
80 pounds. Also, a four-cylinder, 100 horse¬ 
power; a six-cylinder, ISO horsepower; and 
an eight-cylinder, 250 horsepower engine 
will be made. 


The Flow of Milk 

IlIE establishment of the important fact 


Build with 
Rammed Earth 

One of the oldest 
methods of construction 
known to man 

The world over are houses 
which have stood for cen¬ 
turies. Almost any section 
of the country will fur¬ 
nish a mixture of suitable 
earth. 

Mixtures, tools, forms 
etc. are fully described in 

Pis i Building 

By Karl J. Ellington 
$245 postpaid 
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which effectively seals the firing 

against leakage of gasoline into ing the 

the moving piston. The latter is hollow, or in which it seems 

rather, it takes the form of a sleeve which Careful studies have shown that nervous 

slides between the stationary head and the shock and the emotional states and environ- 

cylinder wall. The motor is termed a piston mem of the mother will affect the flow of 

valve engine Itecause of the port arrange- milk. It is generally believed tbat sub- 

inent of the moving piston and the cylinder, stances secreted into the blood of the 

It fireswith every revolution of the crankshaft. mother from various glundular organs 

There are in reality two chambers in the stimulate the enlargement of the breaat 

cylinder. The lower chamber inside the hoi- and the flow of milk, but the evidence if 

low piston is the suction and supply cham- contradictory and certainly not conclusive, 

ber while the upper one is the compressing Studies recently made by Icle Macy and 
and firing chamber; and both handle gaso- her colleagues in the Children’s Hospital in 
line. This unique desig Detroit seem to indicate that suckling by 



The cycle of operation of the stationary-bead angina described above 
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the child it not necessary lor the stimula¬ 
tion and continuance of heavy milk flow in 
women, since frequent and thorough strip¬ 
ping of the breast by hand or by the use 
of pumping devices brings about a ready 
and large flow of milk. An instance is 
known in which a woman produced as much 
as six quarts of milk in one day and was 
able to nurse from one to seven babies for 
a period of 51 weeks. In the cases of the 
mothers tested in Detroit, the average daily 
output of milk from the sixth week through 
the 14th month was two and one half quarts 
a day. One mother produced three quarts, 
another two and one half, and another only 
one and one half. Apparently the removal 
of the milk from the breast encourages 
secretion, whereas accumulation of the milk 
discourages it.— M. F. 

CHEMICAL CAULKING FOR CON- 
CRETE OR MASONRY 

T HERE has recently been developed, in 
Germany, a chemical process for caulk- 
engthen 


strengthened. The rock, masonry, or concrete 
is first impregnated with silicic acid solu¬ 
tion. The second solution is then sprayed 
into it, causing a chemical reaction. This pro¬ 
cedure is more advantageous than proofing 
with cement slurry, since the solutions enter 
into the finest pores and hair-like cracks of 
the structure to be proofed. It can be ap¬ 
plied to any depth, the solutions being 
' 'ed pressure. It 

ported that this treatment lias been success¬ 
ful in preventing the inflow of water in mine 
shafts and in strengthening masonry loosen¬ 
ed by the action of the water.— A. £. H. 

Electrolytic Metal Cleaning 


been patented recently and is said to be 
free from the disadvantages heretofore as¬ 
sociated with electrochemical cleaning— 


to be cleaned the Instant each particle of 
scale is removed. So that the metal may 
be completely protected from attack by 
the hath, the film is itself a metal, resis¬ 
tant to the bath, such os lead, tin, or zinc. 

The process is extremely simple in op¬ 
eration. Equipment includes two steam- 
heated, ventilated tanks, and two wash 
tanks. The acid tank is lined with lead or 
rubber and the caustic tank is made of 
iron. Anodes are made of whatever metal 
•—as. for example, lead—is to lie used for 
tlie protective film; or if metal salts are to 
be added directly to the bath, the anodes 
are of carbon. The cathodes in any case 
are the objects to be cleaned. The current 
supply is six volts direct current. 

Solution for an acid bath using lead an¬ 
odes contains a few ounces each of sulfur¬ 
ic acid, hydrochloric acid, and common salt 
per gallon of water. The caustic solution 
11 quantity of tri-sodium phoi 
phate, soda ash, and caustic soda. The a* 
bath is operated at about 150dei , and the 
caustic bath at about 200 degree 

wine, u is mst suspended as the cathode 
in the caustic tank. Between the action of 
the solution and the electrolytirally released 
hydrogen, which evolves on the metal sur¬ 
face, the din is very quickly removed. Af¬ 
ter a hot water wash, the piece is suspended 
as the cathode in the acid tank, where, as¬ 
suming that the protecting film is to he 
lead, action is roughly as follows; 

Ionic hydrogen, 

the cathode and, losing its charge in con¬ 
tact with tho metal underneath the oxide 
acale, is evolved in minute bubbles of molec¬ 
ular hydrogen. The hydrogen, in expand¬ 
ing, pries oil the scale, hit by hit. and hub¬ 
bies to the surface. And as soon as any 
bit of metal is exposed, lead-ion deposits 
on it as a thin, adherent, protective film. 

This prying and coating action goes on 
continuously until all uf the scale has been 
removed. AU of the action is very rapid 
and takes ordinarily only a few minutes 


■tt: 


Greasy, ratty, scaly matal part* art mada "good aa new” elsctrolytically 


pitting, corrosion and embrittlement. Aa de¬ 
scribed in Chemical and Metallurgical En¬ 
gineering, the new process would seem an 
improvement alto over land blasting, 
scratch brushing, and tumbling. 

A special feature of the Bullard-Dunn 
process, as it is called, is the use of a metal¬ 
lic fibs which It depoaittd t>n the metal 


even for a large object. The several advan¬ 
tages of the process, such as complete pro¬ 
tection for the parts treated, excellent 
cleaning even in inch hard-to-get-at places 
as the roots of threads, its low cost of op¬ 
eration; and its foolproof character, would 
seem to make it a most attractive possibility 
for many metal industries.— A. E. B. 


Scotts 

Creeping Bent 

for 


Perfect Lawns 
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OUR POINT OF VIEW 

(Continued from page 157) , 


among the Hindu and Motion delegate* 
and the vrillingne** of the Prince* of the 
independent Indian Slate* to join the 
proposed federation, brought about the 
agreement. 

After the tentative agreement ia legalized 
the difficulties of putting lhe*e changes into 
operation in India will be great, and Mr. 
MacDonald haa selected aa the successor 
of Lord IrWin, the present Governor Gen 
eral of Canada, Lord Willingdon. The 
English pres* is practically unanimous in 
approving this selection, and the rest of 
the world will wish the new Viceroy well, 
for the removal of the present unrest in 
India will do much to decrease the present 
depression in world trade. 

Panama Joins The Panamanians 

the Insurgents could not resist the 
impulse to indulge 
in the revolutions recently so prevalent in 
Latin America and have overthrown the 
government of President Aroaemena. During 
the brief hostilities a few native* were 
killed and wounded; one American, Mr. 
II. F. Ayer*, a newspaper correspondent, 
was mortally wounded. There were many 
indications of dissatisfaction with the Gov¬ 
ernment prior to its overthrow, but few 
observers believed the insurgents would 
dare forcibly to overthrow the government 
in the presence of our army garrison* in tho 
Canal Zone. 

We realize the difficult situations that 
have confronted the Stale Department in 
this unprecedented aeries of Latin American 
revolutions, and without the complete in¬ 
formation in the possession of our Govern¬ 
ment, we will not express an opinion but 
we wonder if the time is not at hand when 
we should at least assist in preserving order 
in Panama and Cuba. 

The Bank of Already the func- 

Inleraational tiona of thia latest 

Settlement* institution in world 

banking are expanding, and under the able 
management of its American president, Mr. 
Gate* W. McGarrah, we may expect it to 
continue to enlarge its field. At present the 
founder members own stock as follows: 
Banking groups in the United States and 
Japan, 8 percent each; Bank of England, 
Bank of France, Bank of Italy, Bank of 
Belgium, and the Reich Bank, 8 percent 
each; and they elect 16 of the 25 directors. 
Theae member* have allotted 2 percent of 
stock to banka, mostly state banks, in each 
of the following states: Holland, Sweden, 
Switzerland, Denmark, Austria, Hungary, 
Poland, Czechoslovakia, Rumania, Crete*, 
Bulgaria, Finland, and Dtnxig, their in¬ 
terests being re pr esented by nine directors. 
The remaining 18 percent of flock will be 
Issued to states Idee Spain and Jugoslavia 
when they put their banking and currency 
system* in order, and request to join. 

The capital stock is only 20,000,000 dol¬ 
lars, yet Wr December 1, 1930, k» resource* 
were over 560,000,000 dollar*. The bank 
haa been extremely conservative In investing 
Its resource* so that they can be quickly 
liquidated, 

Ia addition tn acting aa Trustee of Repar¬ 


ations, the bank baa endeavored to mamt 
Germany in her recent fin a n cia l crisis by 
purchasing reichmarks; and haa made cer¬ 
tain advances to Eastern state* whose in¬ 
terest rates were considered excessive. The 
bank endeavors to level out rate* of ex¬ 
change between various state* by trans¬ 
ferring capital from market* of low in¬ 
terest to those of high interest. 

The bank authorities ate now consider¬ 
ing whether it shall be made a clearing 
house for private international payments. 
Unquestionably that would be a useful and 
profitable international banking function, 
but such action would almost certainly cut 
into the profits of national banka specializ¬ 
ing in foreign exchange, create jealousy, 
and perhaps lead to it* eventual abolition. 
Aa stated previously in these columns, we 
believe this bank is destined to be Bn ex¬ 
tremely useful agent for international trade, 
unless it 1* choked in It* infancy by jealous 
national banka or extinguished In some 
future world war, before provision can be 
made for its preservation. The fostering 
parents of this promising Infant should not 
develop it too rapidly, or selfish and short¬ 
sighted financial interests may strangle it. 

China—Custom*— The world power* 
Abolition of only recently grant- 
“ IJkIn” china a measure 

of control over her import duties on con¬ 
dition that “Likin,” the tax levied by 
Chinese provincial authorities on good* a* 
they pest from province to province, be 
abolished. At least two provinces, one of 
them Shantung, is continuing the old in¬ 
terior tax in addition to the Increased 
customs paid at the seaports. 

The Nanking Government is unable to 
prevent these local imposts, largely because 
it IS financially unable to maintain an 
adequate army to enforce its edicts. The 
long-continued refusal of the world powers 
to permit import taxes sufficient to support 
the central government is one of the funda¬ 
mental causes of the present condition. 

President Chiang Kai-shek and Marshal 
Chong lisueh-Uang, over-lord of Manchuria, 
are apparently still working together, and 
their co-operation continues to be the 
brightest hope of China. Marshal Chang 
needs 20,000,000 Mexican dollars, to equip 
his army and rehabilitate North China. 
Finance Minister Soong has not yet ap¬ 
proved the flotation of this loon. If some 
assurance could be given that the money 
would be honestly and efficiently expended, 
this loan could easily be obtained in 
Canada, the United Kingdom, or the 
United Sate*. The authority of the Nan¬ 
king Government could be gradually ex¬ 
tended into the Interior with the well 
equipped army that the loan would make 
possible; and probably order could be re¬ 
stored in China. As the desire of the great 
powers to retain China as a dumping ground 
for their surplus manufactures was one of 
the fundamental causes of the continued 
weakness of the Central Government, they 
should be willing to take some financial 
risks in an effort to rehabilitate China. 
Desperate situations require desperate reme¬ 
dies, and only strong and helpful measures 
can improve the conditions in China. We 
have long been a disinterested frtfibd of 
Chin#, We should support tb* measure#, 
suggested by Senator Pittman and Premiss' 
Bennett, and in doing so ms shall probably 
kelp ourselves a* w»U a* the OSust 
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PROGRESS IN 1930 

(Continued from page 167) 

M. R. Harrington of the Southwest Mu¬ 
seum, and were widely regarded aa impor¬ 
tant evidence regarding early American in¬ 
habitants. 

The oldest known culture in the world, 
originated by the ao-called “Japhethile" 
people* of nearer Asia, was reported by 
Prof. E. A. Speiser of the University of 
Pennsylvania. 

A temple built by Nebuchadnezxar and 
made at Ur of the 

Chaldees by the expedition of the Uni 
aity of Pen 

ilh Museum. 

Meteorological balloons were first used in 
aerial photography of archeological exca- 
s by the Megiddo Expedite 
Oriental Institute uu,i>( tin uivuut, m 
ancient Armageddon in Palestine. 

A tomb containing mummies of two Egyp¬ 
tian princesses was examined by the ex¬ 
pedition of the Metropolitan Museum of 
Art, and a fine copy of the Book of the 
Dead was brought to America. 

The greatest collection of Ptolema 
mummies ever found in one tomb was ir 
earthed in a mastabah, or flat-topped tom 
structure, at Meydutn, the great nation, 
burying ground of the aristocracy of ai 
cient Egypt. 

The discovery of a tomb, called the iar.. 
e tomb iound in Egypt, was made 
near the Sphinx at Giro by Prof. Selim 
Hassan Effendi of the Egyptian Univeraity. 

A second skull of Sinanthropus was re¬ 
covered from material taken out of the 
limestone caves at Choukoutien, about 40 
miles from where the original “Peking 
Man” skull was found in 1929. 

Astronomy 

A new planet, the first to he discovered 
since 1845, was found photographically with 
a 13-inch telescope at Lowell Observatory 
in approximately the place predicted by 
the late Prof. Percival Lowell, founder of 
the observatory, who died in 1916. The 
planet, which is farther from the sun than 
any other yet discovered, was later named 
Pluto. 

Inter-stellar space, especially in the plane 
of the Milky Way, is not transparent, hut 
filled with diffuse material that absorbs a 
considerable amount of light from distant 
stars, thus making the previous estimates 
of their distances too large, it was indicated 
by researches of Dr. R. J. Trumpler, of the 
Lick Observatory, supported by independ¬ 
ent work of Dr. Piet van de Kamp, of the 
Leander McCormick Observatory. 

A faint group of nebulae was found to be 
apparently speeding away from the earth 
at the rate of 7200 miles s second, the high¬ 
est astronomical speed yet recorded, by 
studies of Dr. Edwin P. Hubble and Milton 
L. Hu mason of Mt. Wilson Observatory; 
bat it Is supposed that the effect is really 
an Illusion, due to curvature of space. 

Many stars are spinning at the rate of 
40 miles a second, 150 times the speed of 
the earth at the equator, it was discovered 
by a new method developed by Dr. Otto 
Straw of the Tubes Observatory In col¬ 
laboration with a Rossis* astronomer. Dr. 

asm*. 


An unusually large display of Leonid | 
meteors was visible on the early morning of : 
November 17, suggesting the possibility of I 
a brilliant shower in November 1932, 1933, 
or 1934. 1 

The theory that stars have a structure 
similar to that of an egg, a dense yolk in 
the center, surrounded by a lighter material, 
was advanced by Prof. E. A. Milne, Oxford 
University, England. 

A new theory of the construction of the 
universe, that it constitutes a huge system 
made hy the condensation of a loose swarm 
of smaller clusters of stars which were 
originally like the mysterious spiral nebu¬ 
lae, was proposed hy Dr. •*—'«>» — 

t' 1 -" Harvard College Ohs 

The surface of the moon is 
overed with volcan 
ducted by Dr. B. Lyot 
lory indicate 

The theory that the earth may ha 1 
it-Iike 

patch of light called by ihuunumct, me 
“Cegensehein," was advanced hy Dr. K. 0. 
Ihilburt, of the United States Naval Re¬ 
search laboratory. 

The length of Neptune's day was found 
hy Dr. J. II. Moore of Lick Observe 
t 16 hou 

A new 50-foot interferometer, a giant in¬ 
strument for the measurement of the diatn 
tier of stars through the interference of 
reflected light waves, was completed at Ml. 
Wilson Observatory in California. 

Arsenic and germanium are both present 
in some meteorites thut fall to the earth, it 
was discovered by Dr. Jacob Papish and 
/aids M. Hanford, Cornell University chern- 

America’s first planetarium in wit 
observer may at will see a fascimilc 
heavens aa they look at any time ar 
any place, was opened on May 10 
cago. 

The discovery of seven comets \ 
nounced during 

not confirmed and another was a return ol 
a periodic visitor. The first and fourth were 
discovered by Drs. Schwassman and Warli- 
mann, of the Hamburg Observatory, Ger¬ 
many, though the former was independently 
found by L. C. Peltier, an amateur astrono¬ 
mer of Delphos, Ohio. The second was dis¬ 
covered by Beyer, slso at Hamburg; the 
third by Wilk, of Cracow, Poland; the fifth 
by D. L. Forbes, of Rondebosch. South 
Africa; the sixth wss the re-disco very of 
Tempel’s second comet, by Dr. George van 
Biesbroeck, of the Yerkes Observatory and 
the seventh was by Nakamura, of the Kyoto 
Imperial University, in Japan. Efforts of 
American astronomers to find Nakamura's 
comet, which Japanese dispatches said had 
been observed by Sibata, of the same ob¬ 
servatory, were unsuccessful, however. 

Chemistry 

The existence of rotating molecules in 
solid compounds was reported by Prof. 
Linus Pauling, of the California Institute 
of Technology, and Dr. Sterling B. Hend¬ 
ricks, of the Fixed Nitrogen laboratory. 
United States Department of Agriculture; 
thie discovery has an important bearing on 
the heat capacities of solids. 

The chemical pusxle of the structure of 
the crystal of the silicates was solved by 
William L Bragg, Victoria Univereity of 
Manchester, England, and Professor Linns 
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SYPHILIS 

the unfortunate ditease 
Do Ton know anything about syphilis? 
Could you recognise a primary chan* 
ere? Did you know that the victim 
might teem perfectly well for ten 
year* and over—when, like a thief in 
the night paresis or locomotor ataxia 
ia upon him? Did you know? You 
should—for your own good! For the 
welfare of your children 1 Syphilii is 
one of the most terrible of modern 
diseases. Only knowledge con fight it 
and eradicate it from society! Read 
the article of Dr. E. Lee Briskman ap¬ 
pearing in the March HYGEIA. He 
treats syphilis from historical, social 
and pathological standpoints. 

RELAX! 

Dr. Thurman Rice tells you 

hotc in the March HYGEIA 


\ A series of articles will be 
'X'" yf ) running in HYGEIA 
for the next four 
} saw five months—ar- 
tides on relaxation 
d rest. Evid- 
IHHhjpr /ently Dr. Bice be- 
lieves that the first requisite of re¬ 
laxation is laughter, for his article 
abounds with wit and wise-cracks. Oh, 
yea, in connection with sleep—he ac¬ 
tually advises you to eat crackers and 
milk before yon go to bed—so if you 
are sure your bedtime lunches are 
ruining your digestion, put yonr fears 
to rest. You’ll relax in amusement 
when you read the articles of Dr. Rice. 
The series starts with “Fatigue” in the 
March HYGEIA. Along with it will 
be:—-“Are Modern Parents Failures?” 
“Dietary Advice for the Expectant 
Mother,” a great many other vital arti¬ 
cles with three children’s health stories. 

Special Introductory Offer 
HYGEIA—6 months for $1.00 

HYGEIA is s gay, authentic health 
magaaine for the entire family. Chil¬ 
dren and parents, alike, receive instruc¬ 
tion, with capital entertainment, from 
hi paces.HYGEIA subscriptions usualiy 
cost $3.00 a year, but to spread health 
knowledge widely, the special intro¬ 
ductory offer is made—6 months of 
HYGEIA for 11.00. Why not begin your 
subscription with the March Utue? 

AMERICAN MEDICAL ASSOCIATION 
I» N. Durban Chkaaa 

Enclosed And tl.OI to cover the cost of a 
six months' Introductory subscription to 
HTGIIA, tbs Health Mrgtxlne. I sm s osw 
subscriber, sad I would Ilka to begin my 
subscription with ths March BTQEIA, con¬ 
taining tbs abort msntloned articles. 


Pauling, of the California Institute of Tech¬ 
nology. 

A new gas for use In electric refrigera¬ 
tors, non-poisonous and non-inflammable, 
which is a compound of carbon, chlorine, 
and fluorine, was the invention of Thomas 
Midgley, Jr. 

Carotin, the stuff that make* some foods 
yellow, is important for nutrition as well as 
the green chlorophyl, because vitamin A is 
associated with this color in vegetables, 
butter, and egg yolk, it was discovered by 
S. M. Hauge and J. F. Trost of the Pordue 
University Agricultural Experiment Station. 

Bacteria obtained from brewer’s malt may 
now be pressed into the service of the chem¬ 
ist to eat away the cell walla of plant tissue 
and liberate the vegetable oil, according 
to a method developed by John Woods 
Beckman, Oakland industrial chemist. 

A device for removing carbon monoxide 
from the exhaust gases of an automobile by 
meana of a catalyst was demonstrated by 
the inventor, Dr. J. C. W. Frazer of Johns 
Hopkins University. 

The richest source of helium yet dis¬ 
covered, a natural gas in southeastern 
Colorado containing 7 percent of helium, 
was reported by F. F. Hintte, of the Uni¬ 
versity of Utah. 

Crystals of rubber were obtained for the 
first time in the chemical laboratories of the 
U. S. Bureau of Standard*. 

Engineering 

After a third attempt, Prof. Georges 
Claude was successful in obtaining power 
from the temperature difference in the 
ocean water at the surface and in the depths 
of the tropical seas off the Cuban coast. 

The two longest steel arches in the world 
were closed; the Kill Van Kull bridge at 
New York with a 1675-foot span and the 
Sydney harbor bridge, Australia, with a 
1650-foot span. 

Final work was done on the new Welland 
canal, a mammoth structure built by 
Canada to pass sea going lake grain vessels 
up and down the 326.5-foot difference in 
elevation between Lake Erie and Lake 
Ontario. 

Plans were made and bonds authorized 
for the 35.000,000-dollar Golden Gate 
Bridge at San Francisco, the center sus¬ 
pension span of which will be 4200 feet, 
the longest in the world. 

The Detroit-Wlndsor vehicular tunnel, 
connecting Canada and the United States 
beneath the Detroit-river, was opened to 
traffic. 

A severely streamlined railway car 
driven by a 400 horsepower airplane engine 
and propeller sped more than 100 miles 
per hour on a straight track in Germany. 

The world’s longest concrete arch bridge 
was built st Brest, Franca, with three spans, 
each of 612 feet. 

The Ewopa, new German ocean liner, en¬ 
tered service and became speed queen of 
the North Atlantic by bettering the record 
of her sister ship, the Bremen, 

Chicago’s Merchandise Mart, said to be 
the largest building in the world, was com¬ 
pleted. 

The highest bridge in the world, carrying 
a highway 1260 feet above the Arkansas 
River, was completed over (he Royal Gorge 
near Canon City, Colorado. 

A radio telephone service was installed 


Ing possible the connection by radio phone 
of four continents—North America, South 
America, Europe, and Africa. 

The first completely welded ocean-going 
cargo veasel was launched at Charleston, 
South Carolina. 

A new field gun mount, enabling a 75- 
millimeter cannon to be trained at any 
point in a complete circle and elevated to 
any angle up to the vertical, was developed 
by the United States Army. 

Progress in the design of windowless 
buildings lighted and ventilated entirely by 
artificial meana was made and plans were 
announced for the construction of a 1,500,- 
000-dollar windowless factory at Fitchburg, 
Massachusetts. 

The United States Patent Office issued 
49,599 patents and accepted 117,790 appli¬ 
cations during the fiscal year ending in 
June. 

The world’s first metal base highway was 
laid ae an experiment in Illinois. 

Photographic films taken hy the An dree 
polar balloon expedition more than 30 
years ago were found with the explorers’ 
remains and developed and printed success¬ 
fully in spite of deterioration by age and 
exposure to the elements. 

Physics 

The theory that the sun is lighted like a 
giant electric bulb by electricity under 
pressure of 10,000,000 volts flowing from 
inside the sun and heating its atmosphere 
to incandescence, was advanced by Dr. 
Ross Gunn, United Slates Naval Research 
Laboratory. 

A new theory of the universe, assuming 
that it is non-static and consisting of matter 
dissipating through radiation, was pro¬ 
pounded by Dr. Richard C. Tolman, of the 
California Institute of Technology. 

The theory that cosmic rayB are not rays 
at all but higli-vclucity particles was ad¬ 
vanced by two German physicists. Dr. 
Walter Bothe of Berlin and Dr. Werner 
Kulhoersler of Potsdam, as a result of ex¬ 
periments they iiave conducted with a 
specially built adaptation of the electron 
counter, but researches of Dr. R. A. Milli¬ 
kan on the intensity of cosmic rays near the 
north magnetic pole provided evidence 
against the theory. 

The theory that cosmic rays consist of 
high-velocity particles, like tiny bullets, 
was supported by experiments conducted 
by Dr. L. F. Curtis of the United States 
Bureau of Standards in which he used two 
electron counters. 

A clock which will set itself in response 
to radio time signals was developed by 
H. C. Rnters and H. L. Paulding of the 
Stevens Institute of Technology. 

A new type of clock controlled electri¬ 
cally by a vibrating crystal, thus dispensing 
with a pendulum,' was developed under 
the direction of Dr. W. A. Marrison, of the 
Beil Telephone Laboratories. 

A moulded compound, including silicon 
carbide or Carborundum, which has the 
quality of preventing the flow of electricity 
at low voltages while allowing it to pass at 
high potentials, was developed at the labo¬ 
ratories of the General Electric Company. 

A film phonograph capable of pitying 
for two hours from a 400-foot reel of mo¬ 
tion picture sound film was perfected by Dr. 
C. H. Hewlett, engineer of the General 
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Electric current direct from sunlight was 
made possible through the invention by Dr. 
B. Lange, of the Kaiser Wilhelm Institute 
for Silicate Investigation, of a new type 
of cell containing copper oxide between 
two layers of metallic copper. 

Dr. Ernest O. Lawrence of the University 
of California, with his associate, Dr. N. E. 
Edlefsen, devised a method for increasing 
the speed and energy of the protons or 
hearts of hydrogen atoms so that it may be 
possible when the method is further per¬ 
fected to use them as atomic projectiles for 
smashing the hearts of other atoms, trans¬ 
muting them into other substances or re¬ 
leasing enormous quantities of atomic en¬ 
ergy. 

The final value for the most accurate 
measurement ever made of the constant of 
gravitation was announced after seven years 
work by Dr. Paul Heyl, physicist of the 
United States Bureau of Standards, to be 
the fraction 6.670 over 100.000,000. 

Artificial gamma rays, which may take 
the place of radium in the treatment of 
cancer, arc produced by a giant vacuum 
tube operating at 700,000 volts, at the Cali¬ 
fornia Institute of Technology. 

An electric photo flash-lamp, a German 
invention, for taking flashlight photographs 
without noise or smoke was introduced in 
the United Slates, the light being made by 
aluminum foil ignited electrically in a bulb 
full of oxygen. 

Recognitions and Awards 

For his researches on light, particularly 
the discovery that monochromatic light 
when scattered by shining on certain trans¬ 
parent substances is partly changed to 
other colors. Sir Chandrasekhara Venkata 
Raman, professor of physics at the Univer¬ 
sity of Calcutta, was awarded the Nobel 
Prize in physics. 

The 1930 Nobel Prize in medicine was 
awarded to Dr. Karl Landsteiner of the 
Rockefeller Institute of Medical Research 
for the discovery that human blood is of 
fonr different types and that blood of one 
type does not always mix with blood of 
another type. 

The Nobel Prize in chemistry was 
awarded to Prof. Hans Fischer of Munich 
for his achievement in the laboratory pro¬ 
duction of hemin, one of the components 
of hemoglobin, the red coloring matter of 
blood. 

The Daniel Cuggenheim gold medal for 
' ‘ i achievement in aeronautics was 
iwarded to Dr. Ludwig Prandtl, professor 
the University of Gottingen, Germany, 
for “pioneer and creative work in the 
theory of aerodynamics.” 

The distinguished flying cross of the 
Navy waa given to all members of the 
Alaskan Aerial Survey Expedition which 
mapped nearly 13,000 square miles of wild 
country during 1926. 

The Collier trophy for the outstanding 
contribution to aviation was given to the 
National Advisory Committee for Aeronau¬ 
tics for its cowling for radial air-cooled 
engines. 

Dr. George H. Whipple of the University 
of Rochester and Dr. George R. Minot of 
Harvard University Medical School shared 
the first 10,000-dollur Popular Science 
annual award given in recognition of their 
disco vary of a successful treatment of per- 
anemia by the liver diet. 


The Hannon Trophy for the outstanding 
achievement in aeronautics was awarded to 
Carl B. Eielson who piloted Sir George 
Hubert Wilkins across the Arctic. 

The Perkin medal was awarded to the 
late Dr. Herbert IL Dow, president oi the 
Dow Chemical Company, for his develop¬ 
ments of Improvements in the production 
of chlorine, bromine, magnet r 

chemicals. 

The James Douglas Medal of the Ameri¬ 
can Institute of Mining and Metallurgical 
Engineers was awarded this year to John 
V. N. Dorr, president of the Dorr Company, 
for “his invention of apparatus ami achieve¬ 
ment in developing and improving hydro- 
metallurgical practice." 

Tlie Nations] Academy of Sciences’ pub¬ 
lic welfare medal was given posthumously 
to Stephen T. Mather, organizer of the 
United States National Park Service. 

The National Academy of Sciences’ 
Daniel Ciraud Elliot Gold Medal was 
awarded to Dr. Henry Fairfield lorn 
of the American Museum of Natu, His¬ 
tory in recognition of his tcivnlifi< jiio- 
graph describing the ancient titan sres, 
a prehistoric creature somew' ' escmlding 
the rhinoceros, 

A gold medal and accompanying ty 
of from 100 dollars to 500 dollar) ie 
given government workers for scientific 
achievements wus proposed in a bill before 
Congress. 

The William II. Nichola Medal ior 1930 
was presented by the New York Section 
of the American Chemical Society to 
Samuel E. Sheppard of the Eastman Kodak 
Company for his "outstanding achievement 
in the chemistry of photography.” 

The Willard Cibbs medal was awarded 
to Dr. Irving Langmuir for “fundamental 
work on atomic hydrogen and on surface 
relations and also on electrical discharge 
phenomena; also for his contributions of 
great importance to nearly all branches of 
physical chemistry, including high vacuum 
technique, electronics, thermochemistry 
and catalysis, and lastly for his presenta¬ 
tion of a theory of atomic structure." 

The John Fritz Medal waa awarded Rear 
Admiral Watson Taylor, IT. S. N., retired, 
for his engineering achievements, the most 
notable of which is hi* utilization of the 
bow wave in ship propulsion. 

The Edison Medal of the American In¬ 
stitute of Electrical Engineers was awarded 
to Prof. Charles F. Scott of Yale for his 
pioneering work in electric transmission. 

The Franklin Medal, awarded by the 

Fra.."., _ . o 

Sir William Bragg, director of the Royal 
Institution of Croat Britain. 

In recognition of his demonstration that 
protons act like waves, Prof. Arthur J. 
Dempster, of the University of Chicago, 
was awarded the 1000-dollar prize given 
annually by the American Association for 
the Advancement of Science. 

The Hoover Medal was awarded for the 
first time, the first recipient being President 
Herbert Hoover. 

The American Pharmaceutical Associa¬ 
tion gave its Ebert Prize for 1930 to Marvin 
R. Thompson of the University of Maryland 
for hfa work on the pharmacology of ergot. 

Dr. R. R. Spencer of the United States 
Public Health Service was awarded the 
American Medical Association’s gold medal 
for original work in preparation of a vac¬ 
cina for Rocky Mountain spotted fever. 





COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Scarlet Fever Toxin 
Sustained 

O F far reaching importance to public 
welfare and the health of children 
of thia country Is the invention of Drs. 
George F. Dick and Gladys H. Dick, of 
Evanaton, Illinois, for scarlet fever toxin 
and antitoxin and process (or producing the 
same, the patent on which was involve! in 
a patent infringement suit brought by the 
patentees against Lederle Antitoxin Labo¬ 
ratories. Not only did the patentees make 
a meritorious invention, but the fruits of 
their discovery have been placed under the 
control of the Scarlet Fever Committee, 
Inc, of Chicago, a humanitarian institution, 
for the benefit of the public in generaL 
The patent describes the process for 
producing a toxin product and an anti¬ 
toxin product, and claims covering the 
process and the toxin and antitoxin prod¬ 
ucts were held to be valid and infringed. 

The toxin product described in the 
claims of the patent as a sterile toxin 
specific, is injected into the arms of chil¬ 
dren to determine whether the children are 
susceptible to scarlet fever. The antitoxin 
specific is Injected to render the children 
immune to the disease. The process con¬ 
sists in isolating hemolytic streptococci 
specific to scarlet fever, growing them in a 
suitable medium, and obtaining a sterile 
toxin product therefrom; thereafter inject¬ 
ing an animal with the aterile toxin prod¬ 
uct, and obtaining therefrom a serum con¬ 
taining antitoxin specific. 

The court remarked in the decision in 
the foregoing case that placing the control 
of the patent in the Scarlet Fever Commit¬ 
tee, Inc., ao as to dedicate the invention 
to the benefit of the country, was the ut¬ 
most manifestation the patentees could 
make of their desire to serve mankind and 
to live up to the ideals of their profession. 

Patent Specification Ordered 
Revised 

T HE following statement by Commis¬ 
sioner of Patents Robertson concerns 
patent No. 1772175, issued to a Mr. Ar- 
buckle. 

“Applicant petitions from the Examiner’s 
requirement to cancel the words ‘and I 
desire, therefore, to claim the invention 
broadly,' appearing in the last sentence of 


. e inquiries of our 
reader* who may desire informa¬ 
tion relative to the various sub¬ 
jects r epotted in his department. 

—The Editor. 


on the art, which he states is very close to 
the structure here disclosed. He further 
argues that since the interpretation of a 
patent is for the courts it is thought that 
the applicant can not give any direction* os 
to how the court would exercise iu dis¬ 
cretion. 

“The applicant argues that the language 
is unobjectionable, since he is simply in¬ 
tending to show that it was his intention 
to use the terms in the claims in as broad 
a sense as possible and that the language 
objected to is within the ruling in Ex parte 
Jansson, 120 O. G. 2126. 

“In that case, in passing upon an objec¬ 
tion to the statement that the applicant 
wishes to be understood that he does not 
desire to be limited to the exact details of 
construction shown, the Commissioner 
stated that, in case of any doubt as to the 
meaning of the terms, the intent of the 
applicant in ao using them might become 
material. 

“Obviously, however, a statement should 
not appear in a patent that applicant de¬ 
sires ‘to claim the invention broadly as 
well as specifically,' if no broad claim* 
have been allowed, and in view of the art 
applicant has been restricted to ipecific 
claims, since the patentee would not then 
be claiming the invention broadly. 

“The particular statement of this appli¬ 
cation that applicant desires to claim ‘the 
invention broadly, limited only by the scope 
of the appended claims,’ would likewise 
seem to be objectionable, all the broad 
claims having been rejected and canceled, 
as indicating that applicant was claiming 
the invention more broadly than the claims 
themselves indicated. On the other band, 
even if the language oould be construed 
a* a statement that it was desired that the 
term* of the claims be broadly construed, 
it would still be objectionable if only 
limited claim* were allowed." 

The petition is denied. 


cent per gallon to produce and claimed to 
be 60 percent more effective than com¬ 
mercial gasoline generally in use. 

According to the petition, Nathaniel P. 
Pratt and Ceorge L. Pratt, the petitioners, 
entered into a contract with Charles J. 
Weeks, the inventor, for the organisation of 
a corporation to exploit the inventions com¬ 
mercially. The contract provided for the 
payment of sums aggregat „ 

1,000,000 dollars to Mr. Weeks with con¬ 
trolling interest in the corporation to rest 
with him. In return he was to disclose the 
inventions to be patented. 

It is claimed that Messrs. Pratt paid in 
excess of 32,000 dollars under this agree¬ 
ment but that Mr. Weeks has declined 
to make any disclosures. Suit was instituted, 
the breach ol the contract alleged, and 
damages were stated "in excesa of 10,000,000 
dollars.” Judgment against Mr. Weeks was 
obtained in the trial court, but the Circuit 
Court of Appeals for the Fifth Circuit re¬ 
versed its verdict. 

Ornamental Design Not A 
Trademark 

T HE Converse Rubber Company, of 
Malden, Massachusetts, is not entitled 
to register, under the Act of 1905, as a 
trademark for rubber boots and shoes, a 
mark described a* consisting of “a narrow 
external white band around the upper edge 
of the article of footwear,” according to a 
ruling handed down by tbe Patent Office. 

The ground of the decision is that the 
mark is nothing more than an ornamental 
design and would not function a* a trade¬ 
mark. 

In his decision, the First Assistant Com- 
miisioner, after noting the examiner’* state¬ 
ment that it was common practice to place 
an ornamental band on boot* and shoes 
but that he had cited no references to show 
that, called attention to certain design 
patents and stated that in view thereof it 
must be held that the conclusion of the 
examiner that the alleged mark was merely 
an ornamental border was correct. 

He further staled that in view of the 
citation of new references a rehearing would 
be granted if request therefore was made 
within the limit of appeal. 

“Worthless” Patent Yields 


the specification, which reads as follow*: 

“‘Many other modifications may be re¬ 
sorted to without departing from the spirit 
of tbe invention, and I desire, therefore, 
to claim the Invention broadly, limited only 
by the eoope of the appended claims.’ 

“The Examiner in the office actions 
merely required . die elimination of the 
phrase in quest toe on the authority of Ex 
parte Champ, 114 O. G. 1827, and Ex 
parte Eldon, 83 O. G. 748. In his statement 
be point* out that the broader claim* have 
ell been cawceiled la response te rejection 


Request Review In Gas Device 
Cnae 

PETITION ha* been filed in the Su¬ 
preme Court of the United State* ask¬ 
ing the court to review the case of Pratt et 
aL v. Weeks, Noe. 536 and 537, involving an 
unpatented device that allegedly enable* a 
motor ear to run 400 mile* on one gallon 
of gasoline. 

In addition to the gsa-aaving device, 
there la also involved an unpatatted fora-, 
ula for a motor foal, allegedly coating one 


922,249,999 

T HE sale for more than 22,000,000 dol¬ 
lars of an oil “cracking" patent long 
regarded a* worthless recently restored 
Mrs. Lolita Sheldon Armour to the com¬ 
manding position in American finance once 
held by her husband, the lata J. Ogden 
Armour. 

The news that Mr*. Armour and a num¬ 
ber of other persona suddenly had acquired 
unexpected million* became known when 
tbe Shell Union Oil Corper mt fo n and the 
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Standard Oil Company of California an- 
nouncod purchasing the Universal Oil Prod¬ 
ucts Company for 22,249,999 dollars. Mrs. 
Armour owned 400 of the 1000 shares of 
Universal Products and will receive 8,- 
216,558 dollars. 

Included in the sale was the Dubbs 
“cracking" process for producing gasoline. 
P. C. Dubbs of Chicago, who invented the 
“cracking” process, which Armour backed 
for several yecrs without success, will re¬ 
ceive 3,582,045 dollars uf the. money de¬ 
rived from the sale, it was said. 

Gem Advertising Curbed 
MITATIONS of diamonds are not to be 
labeled “Diamond,” according to an or- 
‘ j Federal Trade Commission to 
Frank W. Alter of Chicago, trading as Alter 
and Company, and Egyptian Gem Company. 

Alter, who sells jewelry such as rings and 
stickpins to dealers for resale as well as 
directly to the public, is ordered specifically 
to cease and desist from using or conspir¬ 
ing with others to use the word “Diamond” 
and the words “stands the tests of fire and 
the acid bath,” or words having substantial¬ 
ly the same meaning in the advertising or 
labeling of stones or imitations which are 
not diamonds. 

The Commission’s order also forbids the 
representation of prices which arc in ex¬ 
cess of the regular prices as being the 


regular ptices, and from representing post¬ 
age or charges for postage, packing and 
shipping, to be more than they really are. 

Instead of being set with diamonds or 
other precious stones, the goods sold by 
Alter contained piece* of glass, facet rut, or 
mined stones of small value, or imitations. 

Alter caused to be printed coupons de¬ 
scribing the spurious articles as diamond 
rings and diamond stickpins, and certificates 
guaranteeing this jewelry for certain pe¬ 
riods or that a replacement would be made 
by the respondent. 

The respondent then sold the rings and 
stickpins to traveling salesmen, whose ad¬ 
dresses are unknown, among others, to one 
C. P. Mosert, knowing that they would 
oiler the jewelry for sale to the public in 

connection with the c . . _ _1" 

cates, and the respondent, under the trade 
name Egyptian Cam Company, participated 
in the sale of the jewelry by the traveling 
nalesraen under the terms uf the certificates 
of guarantee. 

Under the guarantee the respondent of¬ 
fered to replace the jewelry if it became 
tarnished; provided amounts varying from 
25 to 35 cents were sent him for postage 
and packing, although the postage actually 
did not amount to more than two or three 
cents, and postage and packing together 
did not exceed five or six cents. 

The regular and reasonable price of the 
rings and stickpins at retail was from 15 



Cuirtwr Cnlttd sum Dtputnuet oI Arrlmllort 


In order to meet market demands for officially atampad products, the Bureau 
of Agricultural Economics of tha Department of Agriculture has devised the 
ch aise branding machine shown above. Until recently, tbs Bureau states, there 
has bean no practical method of legibly and permanently branding cheese after 
it has been paraffined. The machine shown has barn put into use by the State 
Department of Wisconsin. It is described by the Bureau aa foUowst In this 
machine, metal letters for printing the brand into the paraffin are designed 
and placed to form 12 segments of a ring. Each segment is independently mov¬ 
able so that tha face of tbs stamp can adapt itself to tha contour of tha cheese. 
The branding face 1* electrically heated and thermostatically controlled. The 
heated type face sink* into the paraffin, allowing tha specially made, non- 
drying, oU-eofabls ink to go down into tha paraffin. When the brand face ie 
removed, dm melted paraffin flows into the depreedoos made by tha Utters, 
thus sealing the brand mark below tha surface of the wax. Thera are a revolving 
brash end two ink raBara which dean and ink the etaap after each operation 


to 25 cents and the alleged replacements 
were really sales of rings at the regular and 
reasonable prices and were not bona fide 
replacements. In the coupons the rings and 
stickpins were represented to be of regular 
value or price of from three dollars to 16.50. 


Tax Refunds on Patents 

I N computing the amount of a refund on 
account of over-payments of income and 
profits taxes for 1913 tor 1918 the market 
value of patents on March 1, 1913, and not 
their cost, should have been used in de¬ 
termining depreciation allowance, the Din* 
trict Court for the Eastern District of 
New York hat held. This increased the 
depreciation allowance and hence the 
refund, the opinior 

plainer.. 

In 1925 the Commissioner redetermined 
the company’s 1919 tax by allowing de. 
predation (or patents. This meant a de¬ 
crease in Invested capital for the years 
1913-1918 and a corresponding increase in 
tax for those years, the court pointed out. 
When such a change is made in invested 
capital, however, the 1926 act provides 
that the income and profits taxes shall also 
be adjusted. In making that adjustment the 
market value of patents on March 1, 1913, 
should have been used, the opinion held, 
overruling the Government’s contention that 
the adjustment should be made only for 
profits taxes, and that since the cost of 


Publication of Trademark* 

I N order that trademarks and trade names 
may not become generic in character 
and thus lose their value to their owner, 
the words composing such marks should, 
when appearing in print, be capitalized or 
quoted. The editors of Scientific Ameri¬ 
can exercise all possible care to see that 
this rule is adhered to, hut even then a 
name will slip by once in awhile all in . 
sinull letters. Two examples that have oc¬ 
curred in the past aro Dry-Ice and Carbo¬ 
rundum. We offer our apologies to the 
owners of these marks and hasten to make 
such restitution uf prestige as this nolo 


Geographical Mark Refused 

I T was recently held by Assistant Com¬ 
missioner Moore that the California Per¬ 
fume Company. Inc., of New York, N. Y. 
and Kanaaa City, Mo., is not entitled to reg¬ 
ister the term “Avon” as a trademark for 
tooth brushes since this term is geograph¬ 
ical. 

In bis decision, after stating that the 
word in question is the name of a village 
in New York, one in Ohio, and a town in 
Massachusetts, the Assistant Commissioner 
said: 

“The law of trademarks (Act of February 
20, 1905) specifically provides that a mark 
consisting of a mere geographical name or 
term shall not be registered, 

“The reason for the law is that every 
manufacturer or dealer doing business in 
any town or village having the name Avon 
would have the right to appropriate such 
name to his goods.” 
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BOOKS SELECTED BY THE EDITORS 


FUNDAMENTALS OF GENERATORS AND MOTORS— 
By F. E. Austin 

B Y a careful analysis of the component efficiencies the 
author develops these studies to bring out the commer¬ 
cial or financial efficiencies of generators and motors as a 
basis upon which to predicate a design which will meet (he 
necessary qualifications for a particular service. Explicit 
diagrams connote the entire text of 108 pages which is as 
concise and abbreviated as clarity will allow. A mighty 
handy little work to have available for the understanding and 
design of fundamental electrical movers.—$2.65 postpaid. 

GENERAL ELEMENTARY BOTANY— 

By Elmer Campbell, Ph.D., Transylvania College 

I NTENDED to give a fundamental prospective of the plant 
world for introductory study, this work discusses practical 
problems fully, such as plant uses, weed values—of which 
the author has made a special study—nutrition, morphology, 
environment, and reproduction. Then are given plant devel¬ 
opment and taxonomy of seed-plants which comprise the 
major portion of the text. A clear and orderly development 
materially aiding reference and study yet pointing to further 
advancement should such be the desire of the reader.—$3.20 
postpaid. 

EXPERIMENTS IN ATOMIC SCIENCE FOR THE 
AMATEUR— By James L. Clifford 

R EAL practical instructions by means of which, with the 
expenditure of ten dollars for cheap impure radium 
salts and a few added pennies for simple apparatus, mostly 
homemade, the amateur may perform some of the most 
notable experiments in atomic physics—make radiographs as 
the Curies did, render alpha and beta rays visible (C. T. R. 
Wilson experiment), make and use electroscopes and ultra¬ 
violet area, measure the photo-electric effect and so on. Any 
boy between 15 and 115 years of age can have more fun and 
learn more in this manner than he could by spending an 
equal number of evenings at any other common indoor sport. 
—$1.65 postpaid.— A. G. /. 

AMBER TO AMPERES— By Ernest Greenwood 

A POPULAR story or scientific history of the development 
of electricity and its many applications from the earliest 
experiments to our own times. Though nicely produced on 
fine heavy paper and well bound, this book suffers from a 
most unusual fault. Samples of the text, read as a tour-de-force, 
Indicate that the account deserves commendation, and it there¬ 
fore is a pity that the type is so large and heavy it is difficult 
to read, thus creating a marked physical disability.—$420 
postpaid.— A. G. /. 

THE AMERICAN LEVIATHAN— 

By Charles A . and William Beard 

TW7RITTEN in fluent and most readable style, this volume 
vv of 824 pages unites politics, government, and technol¬ 
ogy as reflected in the federal system of the United States, 
with emphasis on the newer functions created under the 
pressures of the so-called machine age. It is for the general 
reader, who desires to obtain the inter-relationship of the 
various functions of government as shown by the events 


which have recently transpired. Most judicial and scholarly 
in tone, the exceedingly ample index makes it a reference 
invaluable for a comprehension of our times, economically 
and socially.—$5.20 postpaid. 

THE DYNAMIC UN1VERSE- 
By James Mackaye, Dartmouth College 

A 300-PAGE exposition of a new hypothesis concerning a 
“super-penetrating ethereal radiation” which the author 
believes causes repulsion and attraction in the universe. This 
hypothesis, when made public at a meeting of scientific men 
some time ago, received rather more attention from tho news¬ 
papers than from qualified physicists.—$3.70 postpaid.— 
A. G. I. 

THE LURE AND LORE OF ARCHEOLOGY— 

By Ralph V. Magoffin, Pres. Archeological League of America 

T HE author has compressed a vast amount of interest into 
the 107 pages of this little book, which covers as fully as 
possible in that short space an account of all the archeolog¬ 
ical research of the past few decades. A reader who, after 
finishing this account, did not discover himself broken out 
with the red rash of an archeological itch would be thick 
skinned indeed.—$1.15 postpaid.— A. G. /. 

JANES’ FIGHTING SHIPS 1930 

ACKNOWLEDGED to be the only complete encyclopedia 
of all the navies of the world and containing over 3000 
photographs and other illustrations. A complete record of 
naval progress throughout the world, each year this work is 
eagerly greeted for it invariably contains information which 
is not elsewhere obtainable. This year the data concerning 
cruisers is particularly interesting because of the sharp dis¬ 
cussion about this type and the lack of general authentic 
details. The invaluable reference which should be shelved 
each year.—$13.00 postpaid. 

JANES’ ALL THE WORLD’S AIRCRAFT 1930 
By C. G. Gray and Leonard Bridgman, Eds. 

K NOWN as the official reference book lot world aviation, 
this is a compendium divided into parts on civil, service, 
commercial divisions, aero-engines, and airships. Of large 
format, 8% x 13%, the profusion of illustrations are there¬ 
fore large and clear, showing details which are often lost 
in reproduction. The most thorough and conclusive work of 
its kind published, the data being checked to the fall of 
1930. An indispensable reference for everyone connected 
with the industry.—$13.00 postpaid. 

A BOY SCOUT WITH BYRD —By Paul Sipla 

N OTHING could be a finer endorsement of this book than 
Admiral. Byrd’s foreword which he wrote without read¬ 
ing the manuscript. You will enjoy the roguery of “Pete," 
the pep of “Belle"—for they were real companions and 
helpers even in their small canine way. Which is by way 
of saying that this is a he-boy’s account of a marvellous 
adventure, told with simplicity and directness that gives «' 
sc*t to the text throughout. The epic of Antarctic achieve¬ 
ment will surely include this straight shooting sidelight.— 
$1.90 postpaid. 
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FROM RECENT PUBLICATIONS 


FIVE YEARS IN TURKEY— 

By Liman von Sanders, Gen'l, German Army 

A PERSONAL narrative giving the other side of the 
Dardanelles Campaign and the British Advance in 
Palestine by the man who led the Turkish forces in the 
Eastern theater of the war. Much wonder has been created 
in the minds of casual readers of history as to just how the 
motley array of troops and equipment which opposed the 
Allies could have made such effective resistance. Here is 
the story of a masterful accompaniment that reads almost 
with improbability, save for the facts of the results obtained. 
Proof read by our Contributing Editor, Capt. W. D. Puleston, 
U. S. N„ who is the author of the authoritative Allies liistory 
“The Dardanelles Expedition.”—13.65 postpaid. 

THE ENGLISHMAN AND HIS BOOKS IN THE EARLY 
NINETEENTH CENTURY -By Amy Cruse 

T HE pre-Victorian period was an artificial and stilted one 
and anything which tends to shed light on the manners 
and customs is highly interesting. The present volume is full 
of information relating to what was read in the pre-Pickwick 
days when even a novel like Camilla was bootlegged. The 
word “novel” had a most unladylike and immodest sound in 
of the stricter section of the reading public so 
Madame D’Arblay therefore called it “sketches of character 
and morals put in action—not a romance." In the smug times 
of the nineties we find Mr. and Mrs. German Reed’s enter¬ 
tainment with Corney Grain popular among those who would 
not go to the theater, so the English world has not changed 
very much. This book also deals with periodicals and their 
readers, lecturers and their audiences, drawing room books 
and other interesting subjects. The hook is well illustrated 
but unfortunately lacks a certain something in the way of 
style which makes the book harder to read than it should be. 
—$3.70 postpaid.— A. A. H. 

GREYHOUNDS OF THE SEA -By Carl L. Cutler 

O F superb format with a plenitude of beautifully toned 
and colored illustrations, this is a complete study of the 
American Clipper ships; how and by whom their design 
was developed and what they accomplished. Parts of this 
history have previously appeared but this is the first full 
treatment. A foreword by our “salty” Secretary of the Navy 
gives the stamp of authoritativeness und accuracy. Seldom 
has a finer bit of production come to our desk than this which 
bears the Putnam imprint—congratulations! 592 pages, 118 
illustrations, 8 x 10%, with end page map compiled from 
Maury’s Sailing Directions.—115.00 postpaid. 

AMERICAN WATERFOWlA 
By John C. Phillips and F. C. Lincoln 

W HAT a pleasure it is to browse through such an excel¬ 
lent format as this book discloses. Gem* of headpieces 
in pencil by A. L. Ripley, distinctive wash drawings by Allen 
Brooks, both in aquatone, depict the more common varieties 
of fowl. The type, the paper, and the binding make a fine 


volume for the most esthetic library. Conservation of course 
is the keynote—the present situation and the outlook for the 
future. Each chapter has been vised by an expert to obtain 
authority and accuracy. A “must” for every library that in¬ 
cludes sports.—$4.70 postpaid. 

EDUCATION OF A PRINCESS— 

By Marie, Grand Duchess of Russia 

S IMPLY and truthfully told is this illuminating memoir 
of great restraint and poise. The story of the Russian 
revolution can here be studied from a unique psychological 
and historical viewpoint, with an extraordinary freshness 
of impression of the scenes of the drama as well as a bal¬ 
anced evaluation of the spiritual aspects. Critics pronounce 
this work of enduring worth.- $3.70 postpaid. 

ANDREE’S STORY 

T HE complete record of his polar flight, 1897, from the 
diaries and journals of himself and his two companions, 
edited by the Swedish Society for Anthropology and Geog¬ 
raphy. Thirty-one pages of illustrations from original sources 
besides the 12 photographs taken by the Andree party help 
to illumine a text which is vibrant with the thrill of epic 
adventure. Previous stories were mere outlines; here we hat 
the sum total of all that was found or could be deduced, as 
told Ly men of the highest scientific standing. Pathos, 
heroism, and scientific attainment make a volume that must 
have a place in every library. 389 pages, 6>/ 2 x 9%.—$5.20 
postpaid. 

TUBERCULOSIS —By F. H. Livingston 

O NE of the most helpful books on mental disorders is “A 
Mind That Found Itself,” written by a layman, so there 
is reason for believing that this book may us well be of great 
help. Frankly, it is all the information that could be gathered 
on the subject through many years of suffering with the 
disease, by one who has a clear, discerning, judicial mind. It 
is not in the least dogmatic and aims only to answer just the 
questions which naturally arise in the mind of one who may 
even have the symptoms without knowing them. Although 
entirely non professional we recommend it highly for its com¬ 
mon sense and helpful spirit.—$2.65 postpaid. 

BRIDE OF THE RAIN GOD—By T. A. Willard 

F ROM the Spanish translation of an old Mayan history, this 
story has been drawn to set forth the ancient legend of the 
Princess of Chichcn-Itza. It depicts the actual life, habits, and 
custom- of the builder^ of the now ruined Mayan cities of 
Yucatan, in the form of speech denoted by the original his¬ 
tory. Interesting illustrations depict what scientific research 
has developed as to the form and appearance of the mar¬ 
vellous structures these ancient peoples erected. One seems 
to get from this story more of the real atmosphere of those 
times than is obtained from the more or less matter-of-fact 
records of recent exploration. Interesting and instructive.— 
$2.65 postpaid. 
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“The Boss Was 
Stumped” 


“H* wa» trying to figure out a way to speed 
np the machines. I could Me he wet Mumped 
and 1 a deed him if he Mould let me try my 
hand at It 

" ‘Go ahead,' be said, *bat I don’t believe 
you can help much. Looks like an outside 
job to me.’ 

_.ted right In and pretty soon I 

had the whole thing worked out The bote 
was watching me and I could see he waa 
surprised. 

* How did yon learn all that?’ he asked 
in that quiet way of his. And then 1 told 
him Fd been studying at home nights 
' the International Correspondence 

He didn’t ear anything more and I 
tfcoeghi he bad fo rgott e n all about it until 
he called ma In hie office a few weeke later 
and said he waa going to make me foreman 
and Increase my salary $75 a month.” 

That’* a true story of what iparc-dme 
Stndy has done for just one man. There ere 
la of others. Why don’t yea take up 
a home-study course with the International 
Correspondence Schools and prepare your- 
self to earn more money? 
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You Are A Thinking Person 

or you would not be reading the pages of this maga¬ 
zine. Your interest leads you to seek out the best in 
literature and economics and to keep abreast with 
current intellectual developments. This same in¬ 
terest undoubtedly extends to science and industry 
though you probably have not satisfied it because 
the proper medium has not been to your hand. 

In the pages of the Scientific American you 
will find just the medium you need to keep you 
abreast of the rapid advance which makes of our in¬ 
dustrial development as fascinating a story as ever 
was conceived in the mind of the most gifted imag¬ 
inative writer. 

Written in language the layman can readily un¬ 
derstand, the passing drama of scientific accom¬ 
plishment is so important and so vitally affects your 
daily life, no person who wishes to be well informed 
can afford to neglect this cultural contact. 

Follow your present impulse and send 84.00 for 
a year, or $4.50 for 1931 ANNUALOG (the concise 
little book of scientific information) and one year of 

SciERnncAMBUCAN 

24 West 40th Street New York 






Sunshine Mellows 
Heat Purifies 


LUCKIES 

are always 
kind to your 
throat 




fver ydne knows that sunshine mellows— 
that** why the "fOASTINO" process includes the use el 
the UHre VWet Kays. LUCKY STMKI-the finest cigarette 
yew ever smoked, mode of the finest tobaccos—the Cream 
0l the Crop-r -THflll —"IT'S TOASTIPt ** Iveryone knows 
that heat eurWeeund so '' TOAfVlNO" -thet extra, secret 
process— rentoveS hormful Irritants that cause threat 


“It’s toasted? 

Your target Krotocrton -Ufl fhtst I rrit a ti on uoalnst cough 



'nead«aofyo*,ph, 

doon,tn tht opmalr, 
breathe deeply, take 
plenty of exercise M 
the mettav jwukiiK, 
mi hoot a periodic 



Vacuum Tubes in Industry 
A New Use for Radium • * Radio in Crime 

Scientific Ame 



April • 1931 


35c A Copy 



AMERICAN-MADE LOCOMOTIVES FOR FOREIGN RAILROADS 




FOREMOST AUTOMOBILE 

Out of approximately 44 different makes of American automo¬ 
biles, the Cord offers the exclusive advantages of front-drive.... 
When introduced about a year and a half ago, the Cord was an 
original, distinct advancement against the background of all 
other cars. Since then, its margin of fine-car leadership has 
widened daily due to the experience of the increasing 
number of Cord owners. , . . That it is foremost in design, is 
evidenced by the great number of 1931 models patterned 
after it, both here and abroach . . . Now for the first time 
a Cord is available at the extremely low price of 92395. 
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COLUMBIA UNIVERSITY 

Home Study Courses and Adult Education 


r f these days of widespread educational 
expansion schools are crowded; our 
leading universities must turn away many 
applicants for entrance; and thousands of 
adults are studying in their leisure time.. 

Columbia University welcomes this edu¬ 
cational expansion, for through broader, 
deeper and more exact knowledge come 
wider culture, more vital social life, more 
intelligent training of youth, and greater 
efficiency in business or professional life. 

Many of the hopes for a fuller life that 
are visions in school and college days are 
carried to completion by adult education. 

Since 1919 the University has been de¬ 
veloping its facilities to meet adequately 
this increasing desire for study at home 
by individuals or groups. Carefully pre¬ 
pared courses for home study are offered 
in the subjects listed here. 

“ These courses have been prepared by 
our instructors for study at home by in¬ 
dividuals or groups. Everyone who enrolls 
is instructed by a member of the Univer¬ 
sity teaching staff; and while each course 
covers all material essential to a full under¬ 


standing of the subject, the close personal 
relation between teacher and student 
makes it possible to adapt the instruction 
to the individual needs of each student. 

The University will Send on request full 
information about these home study 
courses. A coupon is printed below for 
your convenience. If you care to write a 
letter briefly outlining your educational 
interests, our instructors may be able to 
offer helpful suggestions. Mention sub¬ 
jects which are of interest to you, even 
if they are not listed below because addi¬ 
tions to the courses offered are made from 
time to time. 

HIGH SCHOOL AND COLLEGE 
PREPARATORY COURSES 

C OLUMBIA University Home Study 
Department has prepared courses 
covering the equivalent of four years of 
High School study. This complete High 
School or College Preparatory training is 
available to those who cannot undertake 
class room work. We shall be glad to 
send you our special Bulletin. 


Columbia University Courses for home study are offered in the following subjects: 



COLUMBIA UNIVERSITY, Uniformity Extension—Homo Study Department, New York, N. Y. 

Please tend me full information about Columbia University Homo Study Courses. I am interested 
in the following subject: Sd. Axaa. 4-31 


Name......Occupation., 

{kraal and N innhrr ......................................City.......... 

















Photocells and Their 
Application 

By ZWORYKIN AND WILSON 
Research EngrsWetting home 

TUST the book that was needed because of the increasing use 
of the “electric eye” in a wide range of research work, as well 
as several practical applications. Not too technical yet not shal¬ 
low. A practical book for practical people. $2.65 postpaid. 

The Mysterious 
Universe 

By SIR JAMES JEANS 

LIVERY issue from the pen of this distinguished scientist is 
-*-** alike a distinct contribution to literature as well as science, 
for he has the remarkable gift of making the most abstruse seem 
clear to the layman reader. It tells the real ultimate nature and 
meaning of the universe. $2.40 postpaid. 

Astronomy 

By R. H. BAKER 
Prof. Astronomy , Unit. III. 

i 

T^OR the isolated reader who must needs have the hook on the 
subject and not just a book. In simple and direct style this 
latest of general astronomies takes us right up to the latest minute. 
It has had most flattering reviews from competent sources. $3.90 
postpaid. 

New Ways to Make 
Money 

By ROGER W. BABSON 

T7<RANKLY we have been amazed at the sale of this book, for 
-*• while we recognized its grand common sense and keen, sharp 
delineation we scarcely expected it would be so eagerly read by 
young and old alike. It is a most valuable resume of all lines of 
endeavor of today. $2.65 postpaid. 
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Some of the specially built ships for transporting locomotive* fully assembled across 
the ocean are so small tint! one locomotive, hoisted aboard by the ship’s crane, causes 
the ship to list considerably. The Beldis of Oslo, Norway, shown in our cover painting 
by Howard V. Brown, has a dead-weight tonnage of 3400 tons. She is staunchly built, 
however, and her listing does not interfere with the loading of a number of such loco¬ 
motives as the 88-ton Baldwin, which ii also shown. 
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LOCAL TELEPHONE SERVICE ONCE COST 



In 1879, New York telephone directory was a child. Men transact a great part of their business 
card listing 252 names. There were no telephone over it. Women use it constantly to save steps and 

numbers, nor any need for them. When you tele- time in social and household duties. In an increasing 

phoned, you gave the operator the name of the number of ways, it helps to make this a united, 

person you wanted. Service was slow, inadequate more active, more efficient nation, 

and limited principally to people of wealth. The Simply by lifting the receiver you become part 

cost of a single telephone was as high as $240 a year. of a nation-wide communication system that uses 

Today, you can talk to any one of hundreds of 80,000,000 miles of wire, and represents an invest- 

thousands of telephone users for a fraction of what ment of more than $4,000,000,000. Yet the cost of 

it then cost for connection with less than three local service is only a few cents a day. 

hundred. Every new installadon increases the Subscribers who look back over the month and 
scope and value of (he telephones in your home consider what the telephone has meant to them 
or office. in convenience, security and achievement are 

Twenty-four hours of every day, the telephone quick to appreciate its indispensable value and 
stands ready to serve you in the ordinary affairs of reasonable price. 

life and in emergencies. In the dead of night, it Frequently you hear it said—“The telephone 
will summon a physician to the bedside of a sick gives you a lot for your money.” 


★ AMERICAN TELEPHONE AND TELEGRAPH COMPANY ★ 




ACROSS THE EDITOR’S DESK 


T HE mail that streams contiauously through an 
editorial office is always a source of diversified 
interest. Queries to be answered, comments on 
articles that have been published, caustic remarks 
from those who feel that their pet subjects have 
been alighted, descriptions of now inventions, manu¬ 
scripts for consideration, letters from cranks on 
subjects ranging from unemployment to the Ein¬ 
stein theory—all these and more come in the day's 
work and all are necessary to the process of getting 
out a magazine that will please the greatest number 
of people. 

• 

With this great variety of mail clamoring for 
attention, it is pleasant to sit back once in a while 
and contemplate a letter such as one that reached 
us a few days ago. It was written by Mrs. Lillian 
Randall of Pasadena, California, and told of an old 
friend of hers, Hawley R. Drum, who has been a 
constant reader of the Scientific American for 72 
years, having started ut the age of seven. A self- 
educated man, Mr. Drum was instrumental in 
building the first railroad bridge across the Missouri 
River and, Mrs. Randall wrote, his self-acquired 
knowledge of surveying was so accurate that ex¬ 
perts could find no fault with it. Through all his 
travels around the country, Mr. Drum has always 
managed to obtain the Scientific American as eaeh 
issue appeared and now at 80 years of age he is still 
us ardent a reader as ever. Our hat is off to Mr. 
Drum for what we believe is a record in devotion 
to one periodical; our thanks to Mrs. Randall. 

• 

As we prepare the copy for this page, there is 
before us the original painting for tlie cover of our 
May issue. Although it concerns aviation, the phe¬ 
nomenon which is the center of attraction in the 
painting was mentioned in the Bible. 

• 

“Which Races Are Best?” is the title of an article 
scheduled for publication in our May issue which, 
at first glance, seems to be an excellent opening for 
the start of a heated controversy. But we read fur¬ 
ther and find that science cannot admit as yet that 
there are racial differences In intelligence. “Infe¬ 
riority” and “intelligence” are relative terms and 
to measure either one of them, it is necessary that 
those under examination be given the benefit of 
every consideration. Even if a result could be reach¬ 
ed, how long would it hold true? Humanity is in such 
a constant state of flux that all of the findings of 
science may be upset within a comparatively short 
time. We predict that this article will be widely 


read and will furnish material for endless dis¬ 
cussions. 

• 

“Its bells can be beard eight miles distant” is 
said of the carillon that has just been installed and 
dedicated in the Riverside Church in New York 
City. The beautiful tones of its 72 bells will make 
of this church a Mecca for music lovers throughout 
the wurld. Behind this appeal to the ear is the 
illuminating story of the foundry where the bells, 
from the 10-pounder tuned to “C” to the 20-ton 
“bourdon,” are cast with an artistic skill that is re¬ 
flected in the perfect tones and overtones of the 
finished carillon. An article on this subject is sched¬ 
uled for May. 

• 

Dr. Hcyl of the Bureau of Standards has written 
for us another article on pure science. This time, 
his subject is “How Big is a Quantum?” Those who 
were “stumped” by the statement that a quantum 
of star light is as big as a barrel, made in Dr. Heyl’s 
article entitled “What is a Quantum?” which ap¬ 
peared in our December, 1930 issue, will find in the 
coming dissertation more information that will un¬ 
doubtedly add to their knowledge. But even Dr. 
Heyl slates that much still remains to be learned 
about the quantum. Therein lies one reason for the 
fascination of science: we are always learning, 
alwuys replacing old theories with new. Every goal 
reached is found to be, not the end, but a stepping 
stone to further discoveries. 

• 

We have just received from Englund a report on 
further work that has been done in investigating 
the great Siberian meteorite fall of 1908. As the 
fall occurred in a remote part of the world, it re¬ 
ceived little comment at the time. Now, however, it 
has been discovered that a micro-barographic record 
of the air wave resulting front the fall was made 
in England, hut filed away because no significance 
was attached to it at the time. Our correspondent 
has obtained, from the Russian leader of expeditions 
that have explored the site of the fall, some un¬ 
usual photographs and sketches that will be repro¬ 
duced in connection with his article. 

• 

Our May issue will also present articles on such 
diversified subjects as the new naval dirigible now 
under construction, a typewriter in which all of 
the mechanical work is done by electricity, the 
work of the research chemist in industry, the tallest 
man-made structure in the world, archeology, 
astronomy, and others. 




G REAT gas and oil fields, 
for eighteen years, have 
keen supplying Natural Gas to 
Southern California Industry. 

Industrial engineers recognize 
the advantages of Natural Gas, 
its flexibility, easy automatic 
control, cleanliness, economy 
and the uniform quality of 
the manufactured product. 

Here, too, you have a huge im¬ 
mediate market, accessibility 
to foreign markets, a wealth 
of raw materials, abundant 
labor and equable climate... 
all factors in attracting indus¬ 
try to Southern California. 


Inquiries addressed to 
Industrial Department, Los Angeles 
Chamber of Commerce, will receive 
prompt attention. 


LOS ANGELES GAS AND ELECTRIC CORPORATION... SOUTHERN 
COUNTIES GAS COMPANY... SOUTHERN CALIFORNIA GAS COMPANY 
Los Angeles , California 




ALVAN MACAULEY 


O CCASIONALLY there is a young man 
who just can’t seem to be kept within 
the confines of one job. He masters many 
problems and incessantly reaches outside his 
regular job for more. Such a one was Alvan 
Macauley when, as a young man of only 
23 years, he was patent attorney for the Na¬ 
tional Cash Register Company. 

Mr. Macauley was born in Wheeling, West 
‘a 1872; and was educated in the 
public schools of Washington, D. C., and at 
Lehigh and George Washington Universities. 
He was only 20 years of age when he took 
his degree of LL.B. from George Washing¬ 
ton. For five years he practiced law in Wash¬ 
ington, specializing in patent law. He did 
such a good job of one patent case for the 
National Cash Register Company that John 
H. Patterson hired him as the company’s 


patent attorney. He could have become lost 
in the mazes of patents surrounding cash 
registers—as intricate as the machine itself 
—but he didn’t. Within three years he had 
grown out of the patent job entirely and 
for a time had complete charge of the engi¬ 
neering and development work of the com¬ 
pany. (n 1901 Mr. Macauley became Gen¬ 
eral Manager of the Burroughs Adding Ma¬ 
chine Company, where he faced trying e 
utive problems from the first day. 

Directors of the Packard Motor Car Com¬ 
pany had been watching the progress of the 
General Manager of the Burroughs company 
and in 1910 Mr. Macauley accepted the po¬ 
sition of General Manager of the Packard 
Company. In 1916 he was elected President 
and General Manager, which position he 
holds at present as well as that of Director. 



THE RED FUSEE IS A 
SIGNAL TO STOP 


AT night, red-burning fusees, sometimes called flares, 
afford a splendid means of warning to railroad 
men. The fusee is the counterpart of the torpedo 
in daylight They are not however, used together. 
The fusee’s crimson light Is effective on dark and foggy 
days and in tunnels. Flares are an essential part of 
the brakeman’s equipment, along with his lantern and 
supply of torpedoes. To protect his train, if necessary, 
the brakeman lights hk fusee and sticks it in the ggtgpnd 
or throws it off. The engineer on a train followihgfloe* 
the signal, extinguishes the fusee, and proceeds with 
caution, having been fully warqpd of the train ahead 
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THE EYES AND EARS OF THE RAILROAD 

By FRANCIS X. MILilt) LL AND 

Aailatant to th« Senior Vice-President, Baltimore and Ohio Kallroad 


W ITH a quarter of a million miles 
of railroad track in this country 
—enough to circle the globe ten 
times—thousands and thousands of pas¬ 
senger and freight trains follow, pass 
and re-pass each other every day. Daily 
they carry tens of thousands of people 
and millions of marketable tons from 
place to place. Is it not amazing, when 
one stops to think of it, that this enor¬ 
mous activity is carried on with appar¬ 
ent ease, that these trains are all kept 
on rigid schedules and reach a high 
average of on-time performance and 
safety? What is the source of this ef¬ 
ficiency? 

The answer lies chiefly in the per¬ 
fection of railway signaling. By night 
and day, the twinkling lights the trav¬ 
eler sees along the route and shining in 
the yards, are so many faithful guides 
to guard the path of each train. 

The modern complex art of railway 
signaling, iu which the swift, sure 
power of electricity is taking a more 
and more prominent role, had its begin¬ 
nings in the necessity for avoiding con¬ 
fusion and collisions in freight and 
passenger traffic and in the desirability 
of giving certain trains precedence over 
others. One of the first major develop¬ 
ments, applicable on a large scale, was 
the manugl block system, the chief prin¬ 
ciples of which are still in use. The lines 
of the railroad are divided into sections, 
or blocks, each sectiap protected by sig¬ 


nals, and the operators, located in 
strategically placed stations, control the 
necessary signals by hand through the 
manipulation of lever*. Such signals are 
usually of the semaphore type and are 
operated in three positions: Horizontal 
—means “STOP”; Diagonal—conveys 
the messuge, "CAUTION”; Vertical— 
the way is “CLEAR.” 

The manual block system does not 
permit a passenger train to enter a 
block that is occupied, and no other 
train is allowed to enter a block occu¬ 
pied by a passenger train. A freight 
train, however, where the rule provides, 
may follow another freight train, but 
the diagonal position or the “proceed 



A torpado k dampad to tbs rail 
and is de to na t ed by tha locomotive 


with caution” signal is then displayed. 

"lhe blocking operations are handled 
independently between adjacent sta¬ 
tions (see manurt block system dia¬ 
gram). Station B gives information to 
stations A and C; stations B and D 
are notified by station C. When a train 
approaches station A, it is not permitted 
to pass toward station B until com¬ 
munication is made between stations A 
and B, when the word is passed along 
that the block is clear of trains coming 
from the opposite direction. 

T TNDER the manual block system, the 
vJ issuance of many train orders, ac¬ 
companied by “Form A” clearance 
cards, is necessary. The uses of these 
are too numerous and involved to re¬ 
count here, but one example may be 
stated by way of illustration. In this 
case a meeting point is to be fixed by 
train order. Train No. 1 and train No. 
2, let us say, are approaching from op¬ 
posite directions on a single stretch of 
track. Where are they to meet? The 
answer is given to the engineers and 
conductors through train orders at a 
telegraph station advising them that 
they are to meet at intermediate non- 
telegraph station B. When train No. 1 
arrives at station A and No. 2 arrives 
at station C, they are again reminded 
by a train order that they are to meet 
at the middle station B. The signals at 
stations A and C, however, are at 
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A clearance card 1* naceaury for 
uaa with the manual block system 


“stop," in accordance with railroad 
rules for train order stations, and trains 
cannot pass these signals without be¬ 
ing authorized by a “Form A" clear¬ 
ance card. The engineers and con¬ 
ductors are therefore supplied with 
clearance cards, at stations A and C 
respectively, stating that certain orders 
have been delivered to them, that there 
are no further orders, and that they may 
now proceed, the block being clear to 
station B, their meeting point. 

While the manual block system pro¬ 
vides protection, it is supplemented and 
improved by the next step in the evo¬ 
lution of train operation by signals—the 
automatic block signaling system, which 
has the added advantage of detecting, 
electrically, such things as a broken 
rail, a car in a* siding but too near the 
main track, a switch not properly closed, 
and other accidental hazards that for¬ 
merly could not be discovered ahead of 
time. This ingenious invention is super¬ 
imposed on the manual system, as 
shown in the automatic block signaling 
system diagram. Closer train movements 
are allowed because trains following 
one another are spaced automatically, 
that is, through contact of the locomo¬ 
tive wheels with certain electrical con¬ 
nections in the track. Trains moving in 
the opposite direction, however, are pro¬ 
tected by the manual block system, al- 
> 


though the automatic system acts as a stead of depending upon someone else 
check on the former, giving double as- to throw them as under the ordinary 
surance of safety. manual block system. These passing sid- 

For the operation of trains on a single ing switches, even though in tome in¬ 
track, there has been invented another stances a mile from the central control 

or block office, are elec¬ 
trically operated by 
motor-driven apparatus 
controlled from the tower. 

The controlled manual 
block system diagram 
shows the siding switch 
thrown and the signal 
properly set for the west¬ 
bound train to enter the 
siding, while the east- 
bound train may advance 
as far as the “stop” sig¬ 
nal east of the block office. 
Here it is held until the 
opposing train has entered 
the siding and the switch 
has been thrown back to 
allow traffic to proceed 
ugain over the main single 
track. 



The manually operated lantern target 
signal switch is a familiar sight t 

system, styled the controlled manual 
block (see diagram). When trains are 
scheduled to meet on a single stretch 
of track, one of them must, of course, 
go on a siding to let the other pass. The 
engineer knows whether or not he is 
to go on the siding by the rules gov¬ 
erning the superiority of trains, some 
of which are allowed precedence over 
others, or he may receive train orders 
to tell him what to do. But under the 
controlled system he is governed en¬ 
tirely by signal indication and train 
superiority is cancelled. This is made 
possible because the towerman can him¬ 
self control passing siding switches in- 



A tow«r-op«ratcd mechanical lantern 
dwarf signal is easily seen by engineer 
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Outside the passing siding limits, 
that is, the single track section extend¬ 
ing from the double track at one station 
to the double track at the next station, 
dual protection is provided for oppos¬ 
ing directions. First, electrical connec¬ 
tions in the control circuits are so 
arranged that the operator can not 
manipulate the controlling machine 
levers to permit reversul of truffle until 
all track circuits throughout the single 
track section are unoccupied, ail hand 
operated switches closed, and an unlock 
given by the towerman ut the next sta¬ 
tion. This “interlocking” of signals 
through the use of electrical instruments 
is one of the most important safety fea¬ 
tures in modem signaling. Secondly, 
when the route is set in one direction, 
signals for trains coming from the other 
direction are caused to indicate “stop.” 
Protection is therefore provided lmth by 
means of traffic locking and through the 
automatic signal. 

T HE telegraphers in the towers 
handle directly the interlocking ma¬ 
chines controlling the switches and 
signals for single or lap passing sidings, 
and work under the supervision of the 
dispatcher. The term “lap” is used 
where two sidiugs, one located on one 
side of the main track and one on the 
other side, overlap euch other so as to 
permit two trains to pass in opposing 
directions without stopping. Automat¬ 
ically, the approach of trains is an¬ 
nounced to the respective towermen, 
who inform the dispatcher. This opera¬ 
tion does not require more than 15 or 


Signal bridge, Washington terminal, where incoming trai 
and outgoing engine* signaled to proceed. Interlocking *1 


tceive final signal* 
rt is in foreground 
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rs to laava tha Washington terminal 


An electric dwarf signal with eight 
lights can give many instruction* 


20 seconds. Then the dis¬ 
patcher directs whether 
‘ ' ’ 11 be per¬ 

mitted to advance onto the 
main track or take a sid¬ 
ing; if the latter, the 
switch is thrown, the sig¬ 
nal set and the train is 
not brought to u stop until 
the last car of it is clear 
of the main track. The op¬ 
erator closes the main 
switch and other trains 
are signaled to pass. But 
if the dispatcher gives the 
word for the train to stay 
on the main track, the 
towerman. co-operating 
with the next station, sets 
the route, clears the sig¬ 
nal or signals, and the 
train continues on its way 
at normal rate of speed. 

In large passenger ter¬ 
minals, a great many sig¬ 
nals are concentrated in 
a comparatively small 
area, and the result is a 
highly involved pattern of 
switches, tracks, and sig¬ 
nals which appear hope¬ 



lessly interwoven and baffling to one 
unacquainted with the mechanical in¬ 
tricacy of the terminal. 

Consider Union Station, ut Washing¬ 
ton, D. C., for example. The Washing¬ 
ton terminal property covers a ground 
area of over 18 acres, includes 60 miles 
of track, and an interlocking network 
of signals and switches requiring the 
use of over a million feet of electric 
wiring. The track arrangement enter¬ 
ing from the North consists of three 
double track lines converging at the 
New York Avenue interlocking plant 
and diverging into ten parallel tracks 
which run through to the point where 
they again diverge to 32 station tracks 
at the K Street interlocking plant. 
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Train* on all theta track* art operated 
by signal indication and without train 
orders, or superiority right*. Each track 
it operated in both direction*. This is 
made possible through the use of inter¬ 
locking machines designed to safeguard 
every movement by apparatus inter¬ 
connected so as to compel proper se¬ 
quence of manipulation controlling the 
many switches and signals. Each lever is 
electrically governed to insure corres¬ 
pondence between itself and the ap¬ 
paratus it controls. 

A MAJORITY of the scores of trains 
entering the terminal daily are 
turned on “Y” tracks and backed into 
any one of the 32 tracks in the sta¬ 
tion. During this operation, four large 
interlocking towers are passed; an 80- 
lever all-electric plant at 12th Street; 
an 88-lever all-electric plant at Rhode 
Island Avenue; a 71-lever electro-pneu¬ 
matic plant at New York Avenue; and 
a 191-lever electro-pneumatic plant at 
K Street. 

Tower K is the largest control plant 
in the terminal. To aid the train op¬ 
erators and the levennen in their im¬ 
portant work, a large illuminated track 
chart, supported on one wall, shows 
by the extinguishing of lights the ex¬ 
act location of all trains approaching 
or those within the interlocking limits. 
Above the heads of the train directors 
are numerous miniature signals; tiny 
semaphores, indicating the close prox- 



The band or flag is moved die same 
as lantern. Here the signal is "Stop” 


imity of trains approaching the plant; 
numbered circles, giving immediate in¬ 
formation as to the starting of trains 
from the station; and four large circu¬ 
lar dials registering the passage of a 
train from K tower to the other towers 
and the destination of the train. 
Through this elaborate system, no mat¬ 
ter what track a train ia on, it can be 
led onto any other track. 


Picture yourself, for example, on one 
of the trains nearing the terminal The 
tower train director* are informed of 
the approach of the train and its rout¬ 
ing i* planned. Assuming that it will be 
received oh track 34 (see e xt reme upper 
right of K-interlocking diagram) but ia 
to occupy station track 32 (extreme 
lower left), the director calls route US 
at Bridge J to shed-track 32 and givea 
the lerver combinations 171-169-167-165- 
163-97-95-93-91-21-14-170L. Taking the 
opposite direction, if a train is reported 
ready to leave track 1 (extreme upper 
left in diagram) to move to track 43 
(extreme lower right) the director or¬ 
ders the route set and calls combinations 
49-133-135-137-139-185-187.189. In both 
cases, the governing signal or signals 
will properly indicate the desired route 
and all switches in advance of the train 
will be electrically locked until the last 
car has passed. 

O NE of the most interesting develop¬ 
ments in the mechanics of signaling 
is the color-position-light block signal, 
first employed on the Baltimore and 
Ohio Railroad six years ago and now 
in use on over 400 miles of road. 

These signal lights, which can be 
seen clearly in the daytime through 
the improvement in electric lighting, in¬ 
struct engineers and trainmen unmis¬ 
takably by color and the position of 
lights on the circular dial what they are 
to do or not do. Vertical green indicates 
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two or more block* ahead ol the train 
are clear. Diagonal yellow, from right 
to left, tells the engineer that the im¬ 
mediate block is clear but the second 
block ahead is not clear and that he 
must “proceed, prepared to stop at next 
signal." Diagonal lunar white (white 
with a bluish tinge) from left to right, 
gives the word, “permissive,” or “pro¬ 
ceed with caution.” Horizontal red says, 
“stop.” The first color-position-light 
signal was the joint invention of the 
late signal engineer of the Baltimore 
and Ohio Railroad, Frank P. Patenail, 
and his first assistant, George II. Dry- 
den, who is now signal engineer. 

The increasing use of the color-posi¬ 
tion-light signal is attributed to several 
important advantages it has over the 
semaphore. These signals are controlled 
by continuous track circuits, that is, 
electrical connections with the tracks 
are so arranged that the passing of a 
locomotive over a signal zone automat¬ 
ically and instantly sets the lights. 

Supplementing the signals for gen¬ 
eral operation are the hund, flag, and 
lamp signals. Consider, as an example, 
the picturesque sign language of the 
lantern or lamp. When the trainman 
swings his lantern across the track, it 
means “stop.” Held horizontally at 
arm’s length when the train is moving, 
the lantern say* to the engineer, “re¬ 
duce speed”; or in the same position, 
when the train is standing, sends the 
message, “ready to leave.” Raised and 



Trainman signaling "Stop” with 
flag. Night signal on opposite page 


lowered vertically, the word is Hashed 
to “proceed.” Swung vertically in a 
circle at half-arm’s length across the 
track when the train is standing, the 
signal is to “back.” But when the train 
is running and the lantern is swung in 
a circle at arm’s length across the track, 
the code of the railroad tells the en¬ 
gineer that “the train has parted.” If 
the trainman swings his lantern hori¬ 


zontally above his head when the train 
is standing, the engineer is told to 
“apply the air brakes.” When the lan¬ 
tern is held at arm’s length above the 
head while the train is standing, the 
message to the engineer means “re¬ 
lease the air brakes.” The flag or the 
hand, used in these ways, conveys the 
same messages as the lantern. Another 
signal recognized by all engineers is an 
informal but very familiar and urgent 
one, and it is not necessary to be a rail¬ 
road man to give it. When the engineer 
sees someone waving any object vio¬ 
lently on or near the track, it means to 
“stop.” 

T HESE signs are for the eye, but 
there is another means of communi¬ 
cation in railroad signaldom which ap¬ 
peals to a different sense. There has 
been developed an ingenious system of 
sound sign ils, using the locomotive' 
vociferous ' :le. To the uninitiated, 
these blasts ...... itelligible. Appar¬ 

ently, they are sounded at random, but 
in reality every series of whistles has 
a meaning, and to these shrill messages 
every railroad man within earshot listens 
subconsciously and understands them. 

For the benefit of those who have 
listened to the language of the locomo¬ 
tive and felt curious to understand what 
it says, these are the messages that 
come from its steel throat: 

One short: apply brakes. Stop. 

Two long: release brakes. Proceed. 
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Above: Train passing a tower at 
Baltimore. Nearby signals and 
switches are controlled from tower. 
Right: A tower operator on duty 

One long, three shorts: flagman pro¬ 
tect rear of train. 

Three shorts, one long: flagman pro¬ 
tect front of train. 

Four long: flagman may return from 
West or South, as case may be. 

Four long, two shorts: flagman may 
return from West or South, under 
certain conditions. 

Five long: flagman may return from 
East or North, as case may be. 

Five long, two shorts: flagman may re¬ 
turn from East or North, under cer¬ 
tain conditions. 

Three long: when running, train 
parted; to be repeated until an¬ 
swered by the trainman's signal. 

Two shorts: answer to any signal not 
otherwise provided for. 

Three shorts: when train is standing, 
back. 

Four shorts: call for signals. 

One long, two shorts: to call the at¬ 
tention of yard engines, extra 



trains, or traina of the same class 
or inferior right to signals dis¬ 
played for a following section. Also 
to be given when passing track or 
bridge gangs. 

Two long, two shorts: approaching 
public crossings at grade. 

One long, continuous whistle: ap¬ 


proaching stati o ns, junctions, utd 
railroad crossings at grade. 

One short, one long: inspect train 
line for leak. 

Succession of short sounds: alarm for 
persons or live stock on the track. 
Two shorts, one long: answer to flag¬ 
man’s atop signal. 

T HE ringing of the locomotive’s bell, 
which lolls a warning in the yards 
and on the right-of-way, might also be 
called part of the signal system. 

The torpedo plays a loud and efficient 
part in sound signaling. The explosion 
of two torpedoes is a sharp warning to 
reduce speed and look out for a train 
ahead or obstruction. The explosion of 
one torpedo will indicate the same as 
two. although the use of two is required. 

move with caution after torpedo 
explosions until a signal is received that 
the way is clear. At night, fusees are 
sometimes used as signals. 

When the conductor wishes to get in 
touch with the engineer to notify him to 
stop, to start, to reduce or increase 
speed, as the case may be, he pulls the 
bell-cord and passengers hear the 
familiar “psst-psst” of the signal. 

Still another group of signals to be 
assimilated by railroad men is that 
which takes in the numerous flag and 
light displays on the rear-end of a train 
or the front of a locomotive, or the rear 
of the tender or caboose. Each color, 
light, or flag has a different meaning. 

All of these carefully worked-out sig¬ 
naling systems and methods have been 
gradually built up and perfected along 
with the development of the railroad. 
The layman might find the various mys¬ 
teries of the art explained in the rail¬ 
road’s Book of Rules, but when signals 
are flashing and sounding the railroad 
man cannot stop to thumb the little book 
to look up the rules. They must become 
second nature to him. He has to know 
the signals by heart, for they are “the 
eyes and ears of the railroad.” 
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An Awakening Due 

S TRANGE—and inexplicable — how 
the American people wax enthusi- 
utic over some subject or theory for a 
while and then promptly forget all 
about it! Having been most emphatic 
that we be allowed naval parity with 
Great Britain and our demands having 
been granted by the I-ondon Confer¬ 
ence, we are now apparently willing to 
drop the subject although wc arc still 
far from measuring up to it. 

The Navy League showed in a recent 
analysis that “the Administration pro¬ 
poses to begin building less than 16 
percent of our naval deficiency in the 
fiscal year and, therefore, leaves more 
than 84 percent of it to be undertaken 
in the fiscal years 1933 and 1934—or 
later.” The Administration program 
makes provision for: aircraft 

although allowed by the 
treaty 55,000 tons; small-gun cruisers, 
17^00 tons although allowed 73,000 
is; destroyers, 16,000 tons although 
allowed 150,000 t< . 

4,400 tons although allowed 26,000 tons. 
No provision whatever is made for 
large-gun cruisers, of which class we 
are allowed 30,000 tons. 

In 1922 at Washington we surren¬ 
dered an existing superiority in capital 
ships in order to set an example. From 
then until 1930 we built but little while 
other signatory nations built heavily in 
categories n " ted by the Washing¬ 
ton Treaty, rn by the follow ' 

U.S. Gr.Br. Jap. Fr. 

Submarines 

Destroyers 0 22 47 48 37 

Cruisers (1922 

to 1929only) 8 15 15 8 6 

Passage of the 15-cruiser bill by the 
United States in 1929 gave us at the 
London Conference in 1930 the sup¬ 
port of an authorized fleet of these ves¬ 
sels; we had an ace in hand although 
on the whole we led from weakness, 
and our efforts at the Conference al¬ 
most came to naught At the rate we 
have started authorizing the tonnage al¬ 
lowable under the London Treaty, it 
rather looks as though in 1936, when 
that treaty expires, we shall be con¬ 
fronted with the problem of leading 
from a more deplorable weakness than 
ever before. Already there is a hint that 
Gnat Britain may exercise her Treaty 
tight to build more than the tonnage 
allowable, because of Italy’s avowed 
purpose to build ton for ton with 
France. If Great Britain does build to 
keep ahead of this particular race be¬ 


tween non-signatory nations, our incon¬ 
siderable efforts will be hopelessly 
eclipsed. Naval limitation by example 
lms been proved absolutely unwork¬ 
able and that ideal is out of the ques¬ 
tion; to achieve any results at all, we 
simply must have not one but several 
aces in our hand. 

In Washington there are a number of 
men who are supposed to be represents- 

II-II 

Arthur G. Halfpenny 
IN recording the death on 
"*■ February 12 of Mr. Arthur 
G. Halfpenny, we pay juit tri¬ 
bute to a man whoie work as 
Circulation Managar of Scien¬ 
tific American for more than a 
quarter of a century touched 
the lives of all our readers. His 

following pneumonia from 
which he was apparently re¬ 
covering. For a yaar or more he 
had suffered intermittently from 
heart trouble, grippe, and gen- 

indomitable spirit few realized 
how ill he was. 

Born in County Mayo, Ire¬ 
land, Mr. Halfpenny early 
joined the merchant marine and 
after yean on the sea settled in 
New Zealand where he became 
a ship’s reporter and later held 
a matter’s license. Following 
in the English 
army, ha settled i 
where he married a New York 
girl. He learned the magazine 
circulation business with Warp¬ 
er's and 27 yean ago became 
Circulation Manager of Scien¬ 
tific American. He numbered 
among his friends many men of 
high rank in the publishing 
business; and so sound were hit 
principles and judgment that 
they constantly sought his opin¬ 
ion on matten affecting maga¬ 
zine distribution. During his 
yean with us, his dudes held 
paramount importance in his 
life as is attested by the sound 
circulation ha built up. 


tives of the people, but who play poli¬ 
tics, squabble among themselves over 
all manner of trivial things, and ignore 
major issues. It is about time the peo¬ 
ple realized that these men are their 
elected servants in government and as 
such should see that the nation gets 
what we have bargained for: naval par¬ 
ity or what-not. 


Lopsided Progress 

M AN’S primary physical needs are 
three—food, shelter and clothing. 
Since the beginning of the Age of 
Science he has made essentially no 
gains in the art of clothing himself, 
modern clothes being about as ineffi¬ 
cient as clothes were in the Dark Ages. 
In the art of sheltering himself from 
the elements he has made some good 
gains, though it seems probable that 
‘ the houses 

of our own time with genuine ho 
is in the category of foods that we have 
made our greatest advances. The larg¬ 
est slice of our food progress is the dis¬ 
covery, not very old, of ways to pre¬ 
serve foodstuffs in seasons and years of 
plenty, in order to provide a uniform 
supply in seasons and years of dearth; 

e foodstuffs e 

cally from one place to another in order 
that supply may balance demand. We 
have practically abolished and forgot¬ 
ten the seasonal aspects of food avail- 
nd it is no longer extravagant 
to have foods o 

ccept tht 

s if they had al¬ 
ways existed, but it doubtless would 
prove illuminating if a committee of 
moderns could drop back into earlier 
times and send us a report on the food 
situation. It is a safe guess that the 
conuniliee would nut like the board. 

In the science of housing we shall 
undoubtedly make heavy gains, while 
in the matter of clothing, unless some 
miracle alters human nature the indi¬ 
cations are that we shall stay in the 
Dark Ages. But in the art of nourish¬ 
ing our bodies we are moving rapidly 
long the broad shining road from hen 
to somewhere. 

A good example of this rapid ad¬ 
vance is described in a short article in 
the present number, entitled “New 
Light on Old Foods.” Other important 
developments are in the laboratory 
stage, and, as soon as they appear to 
be commercially practicable, they will 
be described in these pages. 


International Affair* 

_ B , _ We have been 

The Sovtot Eeo- w t i engt h 
nomic Menace ^ dan | e r 

to our economic position from the Five 
Year Program of the Soviet government. 
People, who should be better informed, 
(Please turn to page 282) 




DID A METEORITE STRIKE 

THE CRAWFORDSVILLE FORD? 


By CHARLES CLAYTON WYLIE 

Prcfidtst of lfidwut Mcttor Association, 
Associate Professor in Astronomy, University of Iowa 


M ANY, if not most, readers of this investigation of this story in an attempt 
publication doubtless have seen to get at the facts of the cose as nearly 
the recent story of a meteor going os possible. They agree that no one 

through the hood and radiator of a Ford questions the veracity of the Swank boy. 

car in Indiana. The account, which His story has been checked as carefully 

has keen given nation-wide publicity as possible, and no reason has been 

through many periodicals, was usually found for doubting that he is telling the 
accompanied by a picture of the dam- truth os nearly as he can recall. There 

aged Ford with the owner, Lawrence are, however, several inaccuracies in the 

Swank, standing beside it pointing 
to the hole. This story appeared in 
newspaper despatches in October 
and later in certain weekly publica¬ 
tions. It has since appeared in Sun¬ 
day features and in at least two of 
the more popular scientific journals.* 

The writer has received numerous in¬ 
quiries, perhaps a greater number 
because he was quoted in connection 
with Borne accounts. 

As published, the story usually ran 
about as follows: On the evening of 
October 10,1930 at about ten o’clock, 

Lawrence Swank, a filling station at¬ 
tended living in Crawfordsville, In¬ 
diana, was driving in the country 
about four miles from town when 
he heard a whizzing noise and 
saw a fiery object strike 
hood of his car with a ci 
He drove the car home, 
and found embedded in 
the generator, a piece of 
stone which was pro¬ 
nounced meteoric by pro¬ 
fessors at Wabash College. 

Examination of the pave¬ 
ment showed a dent made 
by the meteorite, and a 
farmer living nearby found 
a strange stone which was also thought 
to be meteoric. The picture of this stone 
sometimes accompanied the picture of 
the Ford, and some illustrations showed 
a streak of fire passing through the 
hood and radiator of the car. 



DhatotTiphi tumUbtd by Mr. Sfalrl Hoy 

The famous night ride of Lawrence Swank. At A is 
station, at B the oarage, end at C the home of 


AT the request of the writer, Mr. Shirl 
ilflwr of Crawfordsville, and Profes¬ 
sor G. E. Carscallen of Wabash College, 
etch made a very thorough and careful 

*P»pahr StJtMC* ttowtUy, January IMl: 
Mewe eae /aveatiea, February 1M1. Feature 

ierfrefeeted 


published account of the happenings. 

No whizting noise was mentioned in 
the boy’s first story. After the meteor 
version had beqn suggested, he thought 
he recalled hearing a humming noise 
before the crash, but the investigators 
suspected that this might have bees 
imagination. Accounts of spectacular 
meteors often include the hearing of a 
swishing or whistling noise at the time 
the meteor la seen, but such reports 
are heavily discounted by the fact that 
the person who bears the noise usually 
is in a motor car or in some place where 
other noises interfere; while the trained 
observer sitting on a porch where every¬ 
thing is quiet in the same neighborhood 
hears nothing. Further, real sounds from 


the meteor, due to the relatively low 
velocity of sound as compared with 
light, must be heard after the disap¬ 
pearance, just as thunder is heard after 
the disappearance of lightning. 

No streak of fire was seen by the 
boy at the time of the crash and no 
meteor which can be associated with the 
damage to the Ford has been reported 
seen by anyone. We may add 
that, even if the damage had 
been caused by a meteoric stone, 
no streak of fire would have been 
seen passing through the cor. 
Stone meteors disappear at an 
average height of about IS miles, 
and any stones which survive 
fall from (hat elevation to. the 
earth as dark bodies invisible 
at night. 

T HE piece of stone found un¬ 
der the^generator of the car 
at Crawfordsville was examined 
by Professor Howell, of IPabash 
College, and pronounced a piece 
of Carborundum. 

The stone brought in by the 
farmer and pictured as meteoric 
was examined and pronounced a 
piece of cinder. 

The stnations, or scratches, 
in the hole in the pavement 
da not run in the right 
direction to have been made 
by a projectile passing 
through the car. 

At the time of the inci¬ 
dent the meteor idea did 
not occur to the boy; this 
story was started by a man at the garage 
to which the car was taken. 

The inaccuracies are, however, no 
greater than those commonly found in 
reports of a real or supposed meteoric 
fall. Such stories usually are added to, 
often without intentional dishonesty on 
the part of anyone. In one cote the 
writer received hia first notification of a 
supposed Iowa fall In the form of a 
clipping which included the report that 
he had pronounced meteoric a piece of 
metal found, of which he bod not even 
heard. In the case of a recent report 
op a supposedly meteoric fall pear 
Champaign, Illinois, a story receb&d by 
the writer included a report that pro¬ 
fessor* «t Hie University of Illinois had 
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pronounced meteoric a stone found on 
that occasion, of which they too had 
not even heard. The inaccuracies are, 
therefore, only what is found in average 
reports on such an incident. News writ¬ 
ers can not take time to investigate all 
the details of a story, but the scientific 
man should. (Incidentally, making such 
an investigation means that his report 
must appear long after the story of the 
news writer has been sent out). 

T HE correct version of the Crawfords- 
ville Incident, from the investigations 
of Mr. Herr and Professor Carscallen, is 
about as follows: On the evening in 
question Lawrence Swank was driving 
his car at a distance of about three miles 
from Crawfordsville and in a direction 
away from town (see sketch map), 
when he heard what he thought to be 
the report of a gun. He assumed some¬ 
one was shooting at him and, being 
rather badly frightened, he turned 
around at a point, perhaps a half mile 
beyond, and drove back to town as fast 
as he cnuld. He was staying with an 
aunt and it was at her home that the 


have accepted the meteor theory; 
excepting that the Wabash College 
professors have continued to be 
skeptical. Some time that' fore¬ 
noon Mr. Herr and others drove 
out with the Swank boy to the 
place where he had heard the 
crash, and a fresh dent found in 
the pavement was attributed to 
the missile thought to have passed 
through the car. 

In deciding whether or not the 
damage was caused by a meteor 
several facts must be considered. 
First, a meteor large enough for 
its stones to survive rapid passage 
through the upper atmosphere 
and drop to the surface of the 
earth should have been very bril¬ 
liant and conspicuous in spite of 
the moonlight, not merely in In¬ 
diana hut in the adjoining states. 
We know the weather was clear 
on that night, as Beverui fairly 
bright meteors were Been, one by 
residents of Crawfordsville, Indi¬ 
ana, and others in Wisconsin, 
Iowa, and Minnesota. However, 



Lawrence Swank pointing to the email 
hole afterward found in the pavement 


damage to the car was discovered. The 
aunt and her daughter saw the holes im¬ 
mediately after his return. The car stood 
on the street over.night and the next 
morning was driven to the garage from 
which it had been purchased. Here was 
made the first suggestion that the dam¬ 
age was due to a “shooting star". 

The car was then put on display at 
the filling station where young Swank 
was working, and the piece of stone 
(Carborundum, an artificial product) 
was discovered under the generator. As 
there was no other obvious explanation 
of the incident nearly everyone seems to 


there has not been a report on any 
meteor whicli can be associated with 
the damage to the Ford. Professor Car- 
scallen states that the one seen in Craw¬ 
fordsville can not be so assoeiat.-d, and 
those seen by residents of the other 
states were not in Indiana. This fact 
—that such a meteor was not reported— 
must be considered strong evidence that 
there was no such meteor, as many let¬ 
ters generally are received concerning 
spectacular objects. For instance, a 
brilliant meteor which fell on the after¬ 
noon of Monday," December 8, i ( >30, not 
far from Vandalia, Illinois has been re¬ 


ported to us from Iowa, Illinois, Indi¬ 
ana, Kentucky, Tennessee, Arkansas, 
and MissourL More than 200 letters 
have been received concerning it. 

Again, a meteor which drops stones 
to the surface of the earth is almost al¬ 
ways, if not invariably, accompanied by 
detonations or explosions usually louder 
than the most severe thunder. The first 
blast of a detonating meteor is followed 
by a n>ar which crashes back into the 
distance, and such a noise would not be 
mistaken for the simple report of a gun. 
No such blast was heard at Crawfords¬ 
ville, the only explosion heard being 



that which young Swank took for the 
report of a gun. This also must be con¬ 
sidered strong evidence against the me¬ 
teoric theory. 

S TILL further observation and cal¬ 
culation agree that as meteoric stones 
approach the earth the direction of fall 
approaches the vertical, and the velocity 
approaches a velocity such that the pull 
of gravity on the stone is balanced by 
the resistance of the air. Even the large 
stone of the Paragould fall (Scientific 
American, February, 1931) which 
weighed about 800 pounds, was falling 
in a practically vertical direction when 
it struck, although in the upper atmos¬ 
phere the meteor had been traveling at a 
very low angle. Where small and large 
stones are recovered from the same 
meteor, the evidence is that the smaller 
stones have dropped even more per¬ 
pendicularly than the large. A stone 
small enough to go through the holes in 
the hood and radiator of the Swank 
boy’s ear should certainly have been 
falling in an almost vertical direction, 
and should not have had sufficient 
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velocity to do nearly that damage. 
The only poaaible way in which a 
meteoric atone of that size might have 
struck at an angle of approximately 45" 
and with auch a velocity would appear 
to be in case it had fallen attached to a 
quite large stone until it was very near 
the surface of the earth, then broken off 
at that point and, because of its irregu¬ 
lar shape at the time of breaking and 


tatkm just made by the writer indicates 
that we are recovering not more than 
1 percent of the total. On this assump¬ 
tion a meteorite should strike a car 
somewhere in the United States not 
oftener than once in 500 years and, 
in the long run, an authentic report of 
any sort of damage to a car by a mete¬ 
orite should appear only once in that 
number of years. 




Lawrsncs Swank pointing to the upper hole. Note other hole in radiator. A 
meteoric atone of this size would normally not penetrate the hood. Despite the 
high velocity of meteors when seen aloft in flight, small ones quickly slow down 
on encountering the atmospheric cushion. When the acceleration of gravity is 
balanced by air resistance they reach a practically uniform "terminal velocity” 
which is not high. The probable joke played on Swank rebounded to half of the 
nation, for it can be demonstrated that millions of persons were given the meteor 
explanation through the combined circulation of the numerous periodicals which 
accorded publicity to the original account despite its unscientific earmarks 


because of the relatively high velocity 
St which the large stone was falling, had 
fallen away at the angle of about 45° 
and with the velocity at which the big 
stone was falling. However, such an ex¬ 
planation appears to be quite impossible 
in connection with the Crawfordsville 
incident, for a stone nearly as large as 
the Paragould meteor would have l>een 
required, and the detonations accom¬ 
panying the fall at Paragould, Arkansas 
were so loud that they awakened sleep¬ 
ers in three states. 

F INALLY, a simple computation 
•hows that the chance of a car being 
struck by a meteorite is exceedingly 
small. Meteoric falls are now being re¬ 
covered in the United States at the rate 
of about one every 16 months, using an 
average for the past 30 years. We know, 
however, that only a small fraction of 
those which fall is now being recov¬ 
ered. From those which fall dose 
enough to farmers working out of deors 
to be seen it is possible, assuming uni¬ 
form distribution, to make an estimate 
of the total number which fall in the 
United States per year, and a compn- 


A peculiar feature of the widespread 
story is that after hearing the report 
Swank drove several miles at as high a 
speed as the car would travel without 
knowing that anything had struck it. 
Garage mechanics consider this unusual. 
With a hole of that size in the radiator 
one would assume that so much water 
would immediately be drained out as to 
heat the engine. This causes us to won¬ 
der whether the holes actually were 
made at that time, or perhaps earlier or 
later. If made earlier the broken tubes 
must have been plugged with wax or 
fixed in some way to prevent the water 
draining out too rapidly. 

Aside from the meteoric theory, the 
suggestions most commonly made are 
that the damage was caused by a slug 
from a shotgun; that a wrench or bolt 
fell Horn an airplane; or that the holes 
were made as a practical joke. If, as 
Mr. Hen and Professor Carscallen feel, 
the. Swank boy is telling the truth, the 
slug frott the shotgun, at least at the 
time of the report, is ruled out. No one 
was in the car with him; and from the 
direction of the holes a man seated on 
a tree or telephone pole beside the road 


could not have caused the damage. A 
■hot from an airplane seems wildly im¬ 
probable. A wrench or boh dropped 
from a high-speed airplane might, in 
the opinion of the writer, have made the 
holes, but this appears very unlikely. 

The suggestion favored by most per¬ 
sons is that the incident was put across 
as a clever practical joke. A letter re¬ 
ceived in November included the com¬ 
ment, “it looks funny, perhaps phoney." 
The Carborundum obviously was put 
there as a joke. The holes through hood 
and radiator, in a line to indicate that 
the missile had passed close to the head 
of the driver, are just what one would 
expect as a joke, although the angle 
almost rules out stones from a meteor 
or objects dropped from an airplane. 
The writer considers a deliberate attempt 
to put across the meteor story more un¬ 
likely than a simple, but premeditated, 
attempt to frighten young Swank by 
making him believe some one was shoot¬ 
ing at him. Perhaps two friends who 
knew he was planning a drive in the 
country after work, rammed the holes, 
and partially plugged the broken tubes 
in the radiator. When, as they had 
hoped, he drove away without noticing 
the damage, he was followed and a gun 
was fired. 

T HE meteoric theory was advanced, 
and has been accepted by many, 
merely because no other suggestion ap¬ 
pears probable; but this very natural 
but illogical form of reasoning by exclu¬ 
sion nearly always leads to erroneous 
conclusions. Workers in the field of 
meteors and meteorites regularly receive 
stones which the senders are sure must 
have fallen from heaven, as “no other 
explanation is considered possible." But 
in 99 out of 100 cases these specimens 
are quickly identified as ordinary ter¬ 
restrial rock. The meteoric explanation 
of the Crawfordsville incident must 
therefore stand or fall on its own merit 
and the mere improbability of other sug¬ 
gested explanations should have prac¬ 
tically no weight in making the decision. 

To summarize: A report of damage of 
any sort to a car by a meteorite should 
appear not oftener than once in500 years. 
Next, only large and spectacular mete¬ 
ors drop stones to the earth. Such me¬ 
teors are well reported (more than 200 
letters on one of Decembers, 1930).The 
fact that, with all the publicity given this 
incident, we have no reports from per¬ 
sons who saw or heard such a meteor 
is strong evidence that there was no 
such meteor. The writer knows of no 
instance where it has been established 
that a meteoric stone has fallen at an 
angle very far from the vertical. A 
meteoric stone the size of an egg would 
normally not penetrate the hood of a 
car. The angle of striking, and the dam¬ 
age done, are therefore, like other 
points, against the meteoric explanation. 



NEW LIGHT ON OLD 


E IGHT and one half years ago it was 
discovered that ultra-violet rays 
would convert something in foods 
into vitamin D, the bone-forming, sun¬ 
shine-health vitamin. A way has now 
been found to do the same thing con- 
trollably. This is a big advance. Until 
very recently the artificial methods of 
equipping foods and pharmaceuticals 
with vitamin D could not be called con¬ 
trollable. They consisted, as they still 
do, in irradiating the substances with 
ultra-violet rays, but not enough atten¬ 
tion was given to the wavelength of 
these rays and some of the results there¬ 
fore proved to be oddly contradictory. 
For example, the rays actually destroyed 
the largest portion of the vitamin they 
had created. A subsequent event in food 
science concerns the solution of this 
puzzle and sends us to the city of Cin¬ 
cinnati. 

At about the time the original dis¬ 
covery was made that ultra-violet radia¬ 
tion creates vitamin D, a young student 
of electrical engineering at the Univer¬ 
sity of Cincinnati, whose name was 
George Sperti, became interested in the 
electrical aspects of the production of 
ultra-violet rays, and from that his in¬ 
terest was diverted to the effects of these 
rays on the living substance and to other 
problems in biophysics and biochemis¬ 
try. What followed not only “reads like 
a romance” but is one. 

T HE originative student Sperti soon 
attracted the attention of Herman 
Schneider, president of the University, 
who was a scientifically trained man. 
and the upshot was that these two 
agreed there was immediate need of a 
biophysical laboratory. As there was no 
such laboratory at the University of 
Cincinnati and no easier way to acquire 
one, Sperti took off his coat and cleared 
the junk and cobwebs out of a small 
space in an attic and installed one. This 
did not take long because there was 
little available apparatus to install. 
Sperti’s motive, and that of President 
Schneider too, was to test certain ideas 
concerning the application of some of 
the laws of physics to living matter— 
specifically the action of light, which 
includes in its full scope not only ultra¬ 
violet rays but X rays and other forms 
of radiation, on the living substance. 

Sperti did most of the labor, while 
his superior backed him up with ideas 
■ and encouragement. Money was scarce 
but this situation—the meagerness of 
, material resources and the tiny garret 
laboratory into which two could scarce¬ 
ly fit themselves at the same time—need 


arouse no sympathy. Some of the best 
work in science has been done under 
similar stress. If you would kill a re¬ 
search worker’s initiative, give him ev¬ 
ery luxury money can buy. 

The world soon made the proverbial 
“beaten path” to Sperti’s door because 
it found he was making a “belter mouse¬ 
trap” than anyone else. He had already 
found something decidedly worth look¬ 
ing into. Funds for further research 
began to move in his direction. Today 



"started something,” and, at th« 
right. President Herman Schneider 
who stood behind him with help 
and encouragement as he worked 

Sperti is Director of the “Basic Science 
Research Laboratory,” no longer under 
the rafters, and at 30 is a professor. A 
quarter of a million dollurs has been 
paid, it is said, for patents on his dis¬ 
covery of the basic principle of the 
“selective irradiation" of foods. 

What had chiefly interested Sperti 
was the problem of untangling a snarl 
in ultra-violet wavelengths in connec¬ 
tion with organic matter. Different 
wavelengths seemed to have different 
effects. The whole range of the ultra¬ 
violet could not be lumped together as 
had been done previously—it must be 
unscrambled. Many other research 
workers had approached the same prob¬ 
lems but mostly by cut-and-try methods 
—empirically. Sperti approached it 
from another direction. He, with Presi¬ 
dent Schneider’s help—always gener¬ 
ously given—sat down and attempted to 
think of possible causes lying behind 
this confusion. They invoked something 
seldom or never brought to bear on 
organic matter, the quantum theory. 

According to that theory, today vir¬ 
tually a principle in physics, tadiant- 
energy is liberated in separate pieces or 
“bullets,” instead of in a continuous 
stream. These bullets of light are larger 
as the wavelength becomes shorter. It 
requires a bullet of a certain size to 
produce a given physical effect—for 
example, to convert a substance into 


FOODS 

vitamin D—and a larger bullet (shorter 
wavelength) ought, it seemed theoret¬ 
ically, to undo the same effect. This 
looked like an explanation of the 
strange making and unmaking effect 
of ultra-violet rays on vitamin D. The 
longer waves were making the vitamin, 
the shorter ones were unmaking it. The 
answer which Sperti worked out was to 
isolate and use the ultra-violet waves of 
a certain length, 2960 Angstrom units. 

Experiments fully confirmed this 
form of reasoning, and this is the “se¬ 
lective irradiation” principle for which 
Sperti received the small fortune— 
which, by the way, he at once turned 
over to the University for further basic 
research in science. If men of science 
could cultivate the necessary amount of 
financial dickering instinct to sell some 
of their basic finds for hard cash and 
do what Sperti did, it seems possible 
that larger returns for basic scientific 
research might be acquired by them¬ 
selves than are acquired now through 
the attempt to convince rich men that 
pottering over laboratory apparatus is 
likely to bring to light vast new sources 
of riches if only these men will finance 
the pottering. 

fT'HE University of Cincinnati and the 
JL General Foods Corporation, which 
acquired the patents, organized a joint 
holding company, and a new laboratory 
is to be erected at the University from 
funds accruing to it from the discovery 
just described and from other discov¬ 
eries made in the Basic Research Lab¬ 
oratory. 

One of these other discoveries is like¬ 
ly to prove as significant as the first. 
Foods can also be sterilized with Ught. 
Milk, for example, can be sterilized. 
This fact, as such, is not new. For years 
it has been possible to sterilize milk 
with ultra-violet rays but it always has 
had this disadvantage: it spoiled the 
taste of the milk. It was found by the 
Cincinnati workers that this effect was 
due to the inclusion of the wTong wave¬ 
lengths with the correct ones when the 
milk was irradiated. But now selective 
irradiation sterilizes milk without mak¬ 
ing it unpalatable, and adds vitamin D 
to it into the bargain. Foods which are 
not transparent to ultra-violet rays— 
which means virtually all foods, for the 
rays do not penetrate most solids—arc 
sterilized with X rays of long wave¬ 
length—soft X rays or “Grenz” rays. 

It is altogether probable that these 
advances in food science will begin to 
affect what you eat within a compara¬ 
tively short time. 
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Southern Pacific's 5603- 
foot double-trade bridge 
acroet Suisun Bay b» Cali¬ 
fornia. Coating a total of 
12,000,000 dollar*, it wa* 
completed in the faet 
time of eighteen month* 


UNIQUE SOLUTIONS OF BRIDGE 

T HREE method* of bridge construe- By C. R. HARDING 

tion that differ considerably from Aielitant to the Pmltat, tooth*™ Psclfie Company 

the practices usually followed were 
adopted by the contractors who sank 

the foundation piers and erected the The bridge consists of seven 526-foot a difficult problem in constructing the 
super-structure for Southern Pacific’s through truss spans, two deck spans eight piers across the channel where 
5603-foot double-track bridge across 264 feet and 504 feet in length, one water reached a depth of 55 feet with 
Suisun Bay in California. 328-foot, 1580-ton, through vertical lift an underlying stratum of mud, sand, 

These unusual features were: 1. Crea* span (the heaviest and most massive in gravel, and clay varying in depth from 

tion of artificial islands of sand on the world), and two end viaducts, one 60 to 100 feet before bedrock was en- 

which concrete piers were built in sec- 560 feet long and the other 220 feet countered. Neither the open cofferdam 

tiona above water and gradually sunk to long. The super-structure rests on 10 nor pneumatic methods could be used 
bedrock; 2. Use of a deep-sea diver, as main piers and 22 pedestal piers, the in such depth of water. Also, the sink- 
low as 140 feet under water, to examine deepest of which is 207 feet from bed- ing of caissons by the open-well dredg- 
sll pier foundations; 3. Temporary use rock to bridge seat, with a 40 by 60-foot ing method was precluded because the 
of one of the permanent deck spans as base. The entire bridge project, in- deep water, a maximum tidal fiuctna- 
falsework during construction of the eluding six miles of track approaches, tion of about 10 feet, the awiftnesa of 
other permanent through truss spans, cost approximately 12,000,000 dollars, the current during winter floods and at 
The structure is the longest and Construction of that portion of the ebb tide, and the softness of underlying 
heaviest railroad bridge west of the sub-structure on land followed the usual deposits, made the launching and sink- 
Mississippi and is not exceeded in its method of excavating to 
load-carrying capacity by any bridge in suitable rock foundation, 
the country. Its piera are designed to The viaduct pedestals in 
withstand a given intensity of earth- Water, the maximum sub¬ 
quake shock and the span can support mergence not exceeding 13 
the almost incomprehensible weight of feet, were constructed by 
a train on each track extending the full driving cofferdams of Wake- 
length of the bridge, consisting of loco- field sheet piling. Two of the 
motives and car* twice the maximum deep-water piers were con- 
weight of a present-day train load. structed within open coffer¬ 

dams of interlocking steel 
HIS Martinez-Benicia bridge, as it piles 65 feet in length, which 
has been named, is 35 miles from were drives Inside a timber 
San Francisco, spanning a body of falsework. One of these piers 
water in the far reaches of San Fran- is probably the deepest ever 
cisco Bay. Opened for traffic on October, constructed using a cofferdam 
-15, 1930 after 18 months of construe- consisting of a single row of 
tion, it caused the retirement of the steel sheet piling, the dis- 
two car-transfer steamers, famous as the tance from high water to rock 
largest ferry boats in the world, which foundation ' being 58 feet, 
had for years been a fascinating phase The bridge engineers faced 
of transcontinental travel in carrying 

whole trains across Carquhnex Straits Drawings Shewing mstbod 
between Benicia and Port Coats. of con struct ion of th* pisn 
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The heaviest lift span in 
the world, weighing 1980 
tons, in the new bridge. 
The bridge proper has • 
clearance of 70 feet, but the 
great lift span can be 
opened to a clearance of 
199 feet in only 89 seconds 



CONSTRUCTION PROBLEMS 


tag of l timber crib impracticable. 

The first step in the unique method 
adopted involved the driving of 90 110- 
foot Douglas fir piles, on which was 
constructed an octagonal wooden plat¬ 
form. Eight equally spaced, 45-foot steel 
hoisting towers, with winches, were 
erected on the platform. Under each 
tower was a steel girder, tied down by 
steel rods bolted to the piling. Provision 
was also made on the platform for a stiff- 
leg derrick with 40-foot mast and 84- 
foot boom framed with its cross-section 
diagonal placed vertical. 

Upon the working platform was then 
assembled a cylindrical steel shell 81 
feet in diameter, of %-inch plates, re¬ 
inforced by 6 by 3 inch angles, and 
laid out in eight segments. The shell 
was assembled in 10-foot sections upon 
cribbing, three sections being bolted to¬ 
gether as a unit. When the 30-foot unit 
was completed it was suspended from 
the eight steel towers, being raised by 
blocks and tackles to hand winches, 
while the cribbing was removed. The 
shell was then lowered by the winches 
operating simultaneously at the eight 
towers, the downward movement be¬ 
ing carefully watched and regulated 
so aa to keep, the shell level and 
perpendicular at all times. 

When the first unit was lowered, 
the Inside ends of the girders were 
bolted to the shell and the 
pension cables were removed. Ad¬ 
ditional 30-foot units of the shell 
were assembled, then bolted to 
the previous unit, and the lower¬ 
ing operation repeated. This 
procedure was continued until 
the shell bad sunk into the 
mud and sand a sufficient 
distance to be self-support¬ 


ing. Jetting and dredging assisted in 
sinking the shell to greater depth. Re¬ 
movable trusses 60 by 10 feet long 
braced the inside of the shell horizontal¬ 
ly to prevent distortion or collapse while 
being lowered. When die shell was set¬ 
tled these trusses were unbolted by a 
diver and removed. 

The shell was then filled to mean low 
water level with sand dredged from a 
point one-half mile upstream barged to 
the pier site and unloaded by clam¬ 
shells. Approximately 9500 cubic yards 
of sand were required. The top of the 
sand was leveled with clamshell buckets 
and by jetting, after which the cylinder 
was unwatered to a depth of about 12 
feet below high water. 

Upon this artificial island was then 
laid out the steel cutting edge of the 
caisson that was to be sunk to rock. 
Walls six feet thick divided the caisson 


into six dredging wells each 11 feet 8 
inches by 10 feet 6 inches. Removable 
steel forms were used for the outside 
of the caisson above the cutting edge 
and for the dredging wells, they being 
loosened and raised by derrick for each 
successive pouring of concrete. 

After the reinforcing steel had been 
placed, the first 15-foot lift of concrete 
was poured. Successive lifts were 10 feet 
in height. All of this work was done 
above water and enabled the working 
crews to pour concrete of desired qual¬ 
ity and strength; it also permitted them 
accurately to center and orient the con¬ 
crete mass as it settled toward bedrock. 

HEN 35 feet of the caisson had 
been poured, clamshell excavators 
operated from floating derrick barges 
began the removal of sand from the six 
dredging wells, permitting the caisson 
to sink gradually under its own weight. 
Extreme care was taken in the dredging 
to keep the caisson level, check mea¬ 
surements being made about every two 
hours during the sinking operations. 

At the time of starting the concrete 
caisson, four test borings were made on 
the longitudinal and transverse axes of 
the shell by means of which the exact 
elevation of the bedrock was determined 
at four points conforming to the four 
sides of the caisson. This information 
determined the proper height of the 
caisson prior to sinking and the eleva¬ 
tion at which to commence the construc¬ 
tion of a timber cofferdam that extended 
from elevation -20 to well above high 
water. The cofferdam was later used in 
pouring the distribution block and in 
erecting the pier shaft from a depth 30 
feet below high water. Reduction from 
the large section of the caisson to the 

The d es p s ts diver who was used to 
inspect all pier foundation* under water 
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Abort! Steel shell, 81 
feet la diameter, tunic 
into mud and filled with 
land to form an iiland 


the caisson*. At rithlt 
Conit ruction of a ceis- 
ion, showing the end of 
one of the cutting edge* 

smaller section of the pier 
shaft effected a saving in 
the amount of concrete 
used and created a tempo¬ 
rary bridge scat or shelf 
that was later used to sup¬ 
port the steel bents of 
a falsework bridge span. 

When the caisson was landed at or 
near bedrock, and after the greater part 
of the material immediately above bed¬ 
rock had been removed by hydraulic 
jetting and clamshell excavation, a 
deep-sea diveT was sent down one of the 
dredging wells to explore the bottom. 
He telephoned the conditions existing 
within and under the caisson, which 
enabled the contractors to direct jetting 
operations accurately so that the 
foundation area was put in a clean con¬ 
dition. The diver gave accurate infor¬ 
mation as to the penetration of the 
cutting edge of the caisson into the 
foundation rock and brought to the sur¬ 
face samples of rock encountered, 
which furnished helpful information. 
The inspections assured that the bridge 
piers were actually resting on bedrock, 
that the full bearing had been secured, 
and that an interlocked connection waa 
established between the steel cutting 
edge and foundation rock. It is be- 
lieved this is the first time that a deep- 
sea diver has been used at such great 
depth of water in open-caisson work. 

T HE foundation was then sealed by 
depositing tremic concrete through 
the water in the dredging well by 
means of a 10-inch pipe to a depth of 
about 30 feet. When the concrete had 
set, the remainder of the dredging well 
was unwatered. A thin covering of mud 
and laitanoe waa then removed from 



the surface of the concrete and pouring 
was resumed in the dry. The six wells 
were filled in succession. The next step 
was to pour the distributing block—a 
huge mass of reinforced concrete 10 
feet thick, 50 feet long and 53 feet wide 
—after which the pier was completed 
by the pouring of the pier shaft to 
bridge-seat elevation in 10-foot lifts, 
using wooden forms held in position 
by being bolted to the concrete sec¬ 
tion immediately below the one being 
poured. 

Another unique feature of construc¬ 
tion was involved in erecting the steel 


spans in the super-structure. Various 
methods were considered, but it was 
not deemed possible successfully and 
economically to ose timber piling owing 
to the depth of water, softness of mud, 
water current, and height of piers above 
water. It was finally decided to use one 
of the steel deck spans as falsework for 
the erection of the other spans. This 
span finally took its place as the most 
northerly span in the bridge. It was 
erected on piling sunk in the shallow 
water at the south end of the bridge, 
and on completion was floated on two 
steel barges to a position between the 
first two deep-water piers. The span was 
brought to rest on shoulders of each 
pier which had been provided for in 
construction at elevation -20. When in 
position, the falsework span had its top 
chords at an elevation permitting the 
laying of erecting tracks and the plac¬ 
ing of the blocking upon which the 
permanent span was erected. The false 
work span was floated between suc< 
sive piers as the work progressed. 

T HE contractors and engineers of the 
railroad were highly pleased with 
the result of the unusual construction 
methods. The particular advantages 
were that concrete was placed in the 
dry; no timber was left in the pier; 
reinforcing steel could be properly set; 
and the work was carefully inspected 
at all times, insuring the highest grade 
of reinforced concrete in the piers. 
Labor, material, and time were saved 
in using the deck span as falsework, 
instead of attempting to use piling. 

Total weight of steel in the super¬ 
structure of the bridge is 44,000,000 
pounds, including 25,000,000 pounds of 
silicon steel, 5,500,000 pounds of heat- 
treated eyebars, and the remainder of 
carbon steel. The piers required 105,000 
cubic yards of concrete and 1500 tons 
of reinforcing steel. An average clear¬ 
ance of 70 feet is provided. The 1580- 
ton lift span can be raised to a clear¬ 
ance of 135 feet in 85 seconds. 



Dedcspan bets# looted into position bet w e e n piers. It served as falsework for 
coastrucdoa of the permanent through trues spans between each pair of pier* 





D URING the past five yeant the 
if research work 
done by radio physicists has 
suited in the successful application of 
vacuum tubes to highly diversified in¬ 
dustries; the manufacture 
steel products, cigars, chemicals, paper, 
canned goods are but a few of the 
industrial arts that have been greatly 
aided by the flow of electron 
streams made sensitive to light, 
to changes in capucity, and to 
sound. Although the science of 
vacuum tubes is still young, it 
has asserted itself and we now 
find that they have been taught 
to do no less than 200 chores 
that lie outside the quite ordi¬ 
nary job of radio transmission 
and reception. 

Electronic control involves the 
use" of three different types of 
tubes: the ordinary amplifying 
vacuum tube such as that em¬ 
ployed in radio receivers, the 
photo-electric cell, and the grid- 
glow tube. The first mentioned 
is always used to amplify the 
effects of the latter two, al¬ 
though it is also used indepen¬ 
dently in many instances in de¬ 
tecting small effects and measur¬ 
ing small distances. 

In a way, these devices oper¬ 
ate to supplant the human sense 
organs; the detecting and am¬ 
plifying tube is capable of “hearing,” 
the photo-electric cell is capable of “see¬ 
ing,” and the grid-glow tube is capable 
of “feeling.” In each case, the devices 
are far more sensitive and more accurate 
than the human senses which they are 
being called upon to replace. We shall 
be more greatly impressed by this fact 
when we learn that an electron tube has 
been found capable of meaauring a cur¬ 


rent of only 63 electrons a second. This 
infinitesimal whiff of energy amounts to 

is t enough to detect this 

sm of energy should it be 

even though electronic devices 
are capable of detecting and measuring 
these extremely small effects, they oper¬ 


ate with surprising stability and re¬ 
liability. Little wonder that so many 
things have been found for them to do. 
StiU greater will be the wonder, if our 
physicists and engineers do not find 
many other things for them to do within 
the course of the next few years. 

In the operation of a wire mill, the 
problem of keeping the product at a 
uniform diameter has been a rather 


trying one due to the failure of dra' 

Hies, and other technical considerut 
at the pre 

automatic caliper which keeps a cor 
stant check on the diameter of the oul 
lodificatio 

of the ultra-mirrnmeter circuit ii 
by Dowling. This particular circuit has 
been made sensitive to small changes in 
capacity and the measuring unit 
takes the form of two condenser 
plates, their movement being 
translated into electrical effects 
that may be made visible on a 
milli-ammeter in the output cir¬ 
cuit. Some idea of the amazing 
sensitivity of the ultra-microme¬ 
ter circuit may be had when it 
is stated that the bend in a table 
top caused by the weight of a 
25-cent piece may be measured 
with it. 

P RECISELY the same method 
of measurement has been 
successfully applied to paper 
making in keeping a constant 
check on the thickness of the 
product. In this particular in¬ 
stance, the paper issuing from 
the mill passes between two con¬ 
denser plates and very small 
variations in thickness are eas¬ 
ily detected. 

When glass bottles are blown 
by machine, molecular strains 
often develop and these strains cause 
weak glass very susceptible to small 
changes in temperature. The shock 
brought about by hot water from a 
faucet will shatter such bottles. Conse¬ 
quently, it has been one of the problems 
of the glass industry to prevent such 
strains from forming. Only the most 
expert eye can see anything but the most 
obvious imperfection. During the past 
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jwr, a *«$ has been found* to apply 
the photoelectric coll to this problem 
and now such flaws may be found auto¬ 
matically. (Sea page 120, February, 
1931, Sari*nnc American. Ed.) Ten 
years hence the glass blowing industry 
wOl set down the figures and determine 
its indebtedness to a few billion elec¬ 
trons being sucked across a vacuous 
space to the positively charged grid. 
Photo-electric cell circuits have been 
developed to a point of efficiency where 
they permit this tube to see things that 
are far beyond the limits of human sight. 
It sees more, and sees it more accurately. 

In chemistry, the vacuum tubes (both 
the thermionic tube and the photo-elec¬ 
tric cell) are rapidly assuming the im¬ 
portance of the beaker, the balance, and 
the distillation apparatus. Such a highly 
specialised job as the measurement of 
viscosity (the degree of “thickness” or 
fluidity) is already being turned over 
to the vacuum tube. A click heard in 
the telephone receivers connected to an 
oscillating circuit permits the chemist 
to determine viscosity with a new degree 
of accuracy. But that is only one job 
that the electron tube is learning to do 
in the chemical laboratory. 

AN astronomer uses a series of vacu- 
■fV urn-tube amplifiers in connection 
with a thermo couple to measure the 
heat of a star a thousand light years dis¬ 
tant. The chemist may measure the tem¬ 
perature of a reaction by practically 
the same method. And he may do many 
other things with the thermionic tube 
and the photo-cell. If he is an organic 
chemist he may exercise a new degree 
of control over sucli processes as nitra¬ 
tions, bromination*, and chlnrinations. If 
he ia an inorganic chemist he will be as¬ 
sisted in titration. By watching the color 
prodneed by the indicator, the photo¬ 


cell can call a halt to the process at just 
the correct moment. It not only does this, 
but it rings a bell to report its findings. 

Human illness and death abide be¬ 
tween the rather narrow limits of 7.25 
and 7.40 pH (acidity) units. Also, fish 
die in water that does not have the pro¬ 
per hydrogen ion concentration. These 
two rather divergent facts are simply 
mentioned to give the reader some idea 
of the importance of properly deter¬ 
mining acidity, a job which thermionic 
tubes do with nice precision. The meas¬ 
urement of acidity in the chemical re¬ 
search and industrial routine analysis 
laboratory is everyday work of a highly 


necessary character. It must 
be done rapidly and accu¬ 
rately. The vacuum tube hat 
learned to do it that way. 
This and the many other 
things that it ia capable of 
doing in the chemical lab¬ 
oratory leads ua to ask the 
question: “Will automatic 
analysis put the analytical 
chemist in the ranks of the 
bartender and the hansom 
cab driver?” 

In a dark and murky 
smokestack, a photo-cell in¬ 
tercepts a beam of light 
from a source on the oppo-. 
site side of the flue. The 
amount of light striking the 
cell will depend upon the 
intensity of the smoke and 
the intensity of the smoke 
will, in turn, depend upon 
the condition of the fire 
under the boiler. Draft is 
the big question and the 
fireman has only to look at 
a small meter to know just 
what his next job ia and 
when to do it. The meter is 
connected to the ever-watchful cell 
perched high in the stack where a hu¬ 
man would quickly be snuffed out by 
the death-dealing carbon monoxide. 
Photo-cells take digits from industrial 
coal bills. 

A few years hence and “Watch your 
step, please” will be a forgotten phrase 
in elevator traffic. The photo-cell is now 
operating an automatic car-leveling 
control in vertical travel It is used on 
all of the new button-controlled cars in 
the newer buildings. Silence, efficiency 
and dependability are its character¬ 
istics. 



ALTHOUGH we are not at war, poi- 
•Tx sen gas still kills many people 
every year. Certain gases are less trans¬ 
parent to infra-red waves than is air and 
a photo-cell ia able to take advantage 
of this difference. Indirectly, it ia made 
to “smelL” Working on practically the 
same principle, it can detect a fire and 
start a sprinkler system or flood the 
room with carbon dioxide. 

The door of the hospital operating 
room was opened to the thermionic 
vacuum tube some time ago and here it 
promises great things in the alleviation 
of human misery. A special surgical 
knife or scalpel is so constructed as to 
be heated by high-frequency currents 
generated by vacuum tube*. This Is not 
the kind or beat with which we are 
familiar. In a sense, it 1* cold heat which 
acta to seal the capillaries as fast as the 
knife cuts. Cauterisation becomes auto* 


it are now 
e find the 
ting high- 
frequency ourreat* to produce artificial 


possible. Not only this, but we fi_ 

larger vacuum tubes generating high- 
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{even that auiat the body 
fever in killing the micro¬ 
scopic invaders. 

We humans are shell¬ 
shocked every day in the 
street, in the office, and in the 
factory. The pathological ef¬ 
fects of noise on the human 
is becoming a subject for 
grave study in this day when 
neuroses are so prevalent. It 
is being found that there is a 
distinct limit to the noise that 
banian beings can bear as a 
steady diet. The vacuum tube 
cannot prevent noise, but it 
eah measure it with a new 
kind of yardstick and find the 
critical value wherever it may 
exist. That is already being 
done with the audiometer, a 
device which permits us to 
see In black and white just 
how much punishment we 
are taking in noise. At least 
some of our industrialists are 
taking the matter seriously 



enough to have measurements made 
with the view of protecting their work¬ 
ers from the ultimate pain of unneces¬ 
sary din and racket. 

Electron tubes hold out a great deal 
of promise in the steel industry where 
they are already used in rolling mills. 
The photo-electric cell is arranged at 
the odd of the mill in such a way that a 
biHet of steel interrupts a beam of light 
striking the cell. This, affecting the re¬ 
sistance of the cell, operates relays and 
finally circuit breakers and switches 
that Reverse the mill, carrying the billet 
bade into its cycle. 


been so highly perfected that shades 
may be distinguished and classified that 
could not he so arranged by any other 
method, if it had to meet the test of 
speed. 

The method of color and shade classi¬ 
fication outlined above has also been 
used in the preparation of wrapped 
package goods. Boxes that are impro¬ 
perly wrapped are detected and remov¬ 
ed from a traveling belt. In such cases, 
the photo-electric sentinel replaces one 
or more workers and its work is (lone 
at very small cost. The upkeep for such 
equipment need not run over 25 to 50 


Perhaps one of the most valuable 
services performed by the all-seeing 
cell is that of keeping watch over the 
generating equipment in large power 
plants. Disastrous and costly flash-overs 
in high-voltage systems not only cause 
interruptions in electric service but also 
do great harm if they are not promptly 
extinquished. Photo-electric cells placed 
at points where flash-overs are most 
likely to occur now make it possible 
automatically to cut off the power source 
at the instant the flash-over develops. 
The brilliant light caused by these ac¬ 
cidents to power equipment is “seen” 
by the ceil which promptly closes a train 
of relays and opens circuit breakers to 
prevent further damage. 

P HOTOMETRY and pyrometry have 
supplied two legitimate fields for 
tile photo-cell. In the photo-cell the 
illuminating engineer has found an in¬ 
valuable aid in the measurement of light 
from direct and reflected sources. Re¬ 
search in connection with the design of 
electric lights has found a tool of vast 
importance in the photo-electric cell. 
Not only this, but it also supplies a 
valuable check on the manufactured 
article. Greater perfection has also been 
possible in the art of pyrometry, ad¬ 
vantage being taken of the intensity of 
light as an index to temperature. In 
such apparatus, a milli-ammeter con¬ 
nected to an amplifier output circuit of 
a cell is re calibrated in light units. 

And so runs the story of electronic 
devices in art and industry, a story that 
has made only a modest beginning when 
the adaptability and versatile nature of 
electronic devices are taken into con- 


O NE of the more obvious applications 
bf the photo-cell is that of counting 

S ’ so arranging a beam of light 
ion the cell, that it is inter- 
' the objects to be counted, 
me by simply amplifying the 
effect and closing a relay, 
urn, energizes an electro-mag- 
cted to a mechanical counter, 
tits may be designed to oper- 
it speed and they are capable 
ig much faster than a human 
Not only that, but they never 
int. 

operations, when they in- 
went degrees and shades of 
y be carried out by photo- 
us. It is now part of the every- 
of the photo-cell to sort out 
i or peas, or to grade cigars 
to rite most delicate differ- 
in color, a job that was once en¬ 
trusted to only the most highly trained 
eotp brts. The principle used is a very 
' shafts one. It depends entirely upon the 
fBumnt of light reflected by an object 
and this, hi turn, depends upon the 
cote dr shade of the object. The cir¬ 
cuits , ; 4}eveIopod for this purpose have 


dollars a year. A good example of this 
type of photo-electric cell operation 
is illustrated on page 239. Here the 
application is to a ycast-cake wrapping 
machine. 


siderutinn. There are many things still 
to be done and it may be many years 
before vacuum tubes have been intro¬ 
duced to all of the jobs they are capable 
of doing. 




A NEW USE FOR RADIUM* 


|^VNE day, early In September, 1916, 
i veral scows floated down the 
. Lawrence River bearing the 
laat section of the mammoth new can¬ 
tilever bridge, the Quebec Bridge. The 
scows were carefully guided into place 
and the laat section, a span of 640 feet, 
attached to lifting girders which were 
to hoist it by steps into place. This tech¬ 
nique was new in bridge building, but 
a highly capable corps of engineers had 
laid its plans with great care, and as 
the section rose slowly from the scows 
the task seemed successfully accom¬ 
plished. 

Without forewarning the section 
broke away from the lifting girders 
and Bank into the river. Subsequent 
study disclosed the fact that a steel 
casting, an integral part of the rock¬ 
er-joint support between the span and 
the lifting girders, had given way. 

No one was at fault. The casting 
had been made by a reputable com¬ 
pany, it had satisfactorily passed its 
inspection tests for chemical compo¬ 
sition, strength, and ductility, yet it 
contained hidden defects and failed, 
and its failure resulted in the de¬ 
struction of 11 lives and in the loss 
of a million dollars. 

I ATE last year a 10,000-ton cruiser 
J was built for the United States 
Navy in one of the country’s finest ship¬ 
yards. It had installed upon it a nine- 
ton steel casting known as the stern- 
post casting. This casting was just for¬ 
ward of the rudder and bore at the bot¬ 
tom the bending moment, though not 
the weight, of the rudder. It also ap¬ 
peared to be a |>erfcct casting upon 
leaving the foundry. During first trials 
of the ship, however, two cracks opened 
in the casting, which were promptly 
welded when the ship went into dry- 
dock. The welds were excellent in ap¬ 
pearance and it was fervently hoped 
that they corrected the only defects 
present in the casting. Naturally this 
could not be certain and it was impor¬ 
tant to have some real assurance on the 
point Accordingly representatives of the 
division of metallurgy at the Naval Re¬ 
search Laboratory were requested to 
apply the radiographic method, newly 
developed at the Laboratory, to the 
qg Qa rio aable piece. In all, 24 areas met- 
taring 10 by 12 inches, were photo¬ 
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graphed, but the information obtained 
concerning the inner condition of the 
casting was far from reassuring. Be¬ 
sides a number of sections exhibiting 
voids and general porosity at least 20 
cracka were found, from an inch to 20 
inchea in length. 

The ship put to sea for its final trials 
and during the tests the casting split 
nearly in two, with the direct result that 
the ship it now laid up in drydock and 
about 200,000 dollars will have to be 
expended in replacing the casting. 


1V« in Days 

Figure 1: Decay curve for radon 


These two examples are chosen be¬ 
cause they illustrate in a striking way 
the thesis of this article: it is highly 
probable that neither of these two mis¬ 
fortunes would have occurred had the 
castings first been subjected to radio- 
graphic inspection. 

The art of taking shadow pictures 
through opaque objects, the art of radi¬ 
ography, is very nearly as old as X rays, 
for Roentgen himself practiced it some¬ 
what shortly after discovering the X ray. 
It make* little difference, so far as the 
X ray is concerned, whether the object 
to be radiographed is an arm with a 
broken ulna, a tooth with a suspicion 
of an abscess, or a steel casting of ques¬ 
tionable quality; the result is always 
the same in principle. Those parts which 
absorb the ray the more strongly—with 
a higher absorption coefficient—leave 
upon the film a light area outlining the 
peripheral characteristics of the parts, 
while voids or less absorbing parts leave 
dark areas on the film. The result is a 
photographic film or plate delineating 
the internal (absorptive) characteristics 
of the object, a radiograph item which 
may be read the necessary information. 

Medicine immediately recognised the 


importance of radiography, and indus¬ 
try followed soon after. The industrial 
application of radiography is the con¬ 
cern of this article, particularly by the 
use of—not the X ray—but the gamma 
ray from radium. Before itemizing the 
distinguishing characteristics of gamma- 
ray radiography the field of industrial 
application should be viewed briefly. 

Metal structures are designed by the 
engineer to withstand calculated stress¬ 
es. The uncertainty of calculation and 
of unseen exigencies lead the engineer 
to design with a “factor of safety"- 

made to withstand stresses 
several times those calculated. Such a 
procedure is permissible if the strength 
of the materials used is known. But for 
all metal structures some uncertainty in 
the dependability of the material ob¬ 
tains. This uncertainty is relatively un¬ 
important for forged and rolled struc¬ 
tures, such as structural members, I- 
beams, rails and so forth, but is espe¬ 
cially acute for welds and steel costings. 
Both of the latter may contain hidden 
defects which dangerously diminish 
their strength. The welder does not al¬ 
ways produce a solid weld, nor does he 
always get perfect fusion between the 
object and the metal from the welding 
rod. The foundryman does not always 
produce a steel casting of solid metal, 



Figaro 2t Radiograph of steal 
plates, one of which contains slots. 
The upper pert of the fibs has bean 


log objects to the rear of the film 
end reflecting bock to the film by e 


This part of the fiha b accordingly 
considerably lighter then the other 
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fres from gas holes, shrinkage cracks, 
and sand ihclusions. 

In such cases a non-destructive meth¬ 
od of test-—a method which does not 
destroy while it tests—is of great im¬ 
portance. Magnetic and electrical meth¬ 
ods have been very satisfactory for ma¬ 
terials in rod or sheet form which ex¬ 
hibit an approximately constant cross- 
section, bat for welds and castings the 
radiographic method holds the pre¬ 
eminent place. It permits the manufac¬ 
turer to ascertain the quality of his 
product, but—more important—it also 
permits him to study his method of man¬ 
ufacture by the intimate record of hid¬ 
den faults it provides, so that the method 
may be improved to eliminate the faults. 

X-ray radiography is now used in in¬ 
dustry in both of these ways. It has been 
a constant guide in the development of 
welding technique, which bids fair to 
become one of the industrial triumphs 
of the present decade. It is now regular 
routine in the inspection of cast alu¬ 
minum pistons in the shops of Amer¬ 
ica’s largest producer of aluminum. It 
has been successfully applied to detect¬ 
ing mis-alinement in the elements in 
radio tubes and eccentricities in the 
of golf balls. It has clearly pointed 
the way toward improvement in steel 
castings practice, especially in the hands 
of Dr. H. H. Lester at the Watertown 
Arsenal. 


T HIS latter application is perhaps 
the most important und deserves a 
few comments. The problem of casting 
a complicated shape in steel is immense¬ 
ly difficult. The designer of the pattern 
and the workman who makes the sand 
mold have accumulated a great amount 
of valuable experience on the ways and 
means of producing a casting of good 
appearance. But it is hard to find a bet¬ 
ter example of the old adage that ap¬ 
pearance* are deceptive, for a steel cast¬ 
ing might, and usually does, display an 
excellent surface whieli promises solid 
and strong metal beneath, a promise 
which radiography too seldom vouch¬ 
safes. Thi many and obvious advan¬ 
tages in fabricating structures of steel 
castings ijardly permit the conclusion 
that caatftgs should therefore not be 
use<L Hither than this, radiographic 
methods’jfiould be used to instruct the 
d foundryman in the correct 
> procure sound castings; 
in the conclusion of many 
land we may confidently ex- 
la rejuvenation of the indus- 
trtttpaiBiis basis. 

Tboidlst powerful X-ray bulb now 
^^trially operates at a maximum 
I about 250,000. It produces 
■ys of light—with an effective 
i of about 0.12 Angstrom 
** em). By its use excellent 
radfoggajplfifanay be taken through steel 
objeeta raaffcg in thickness up to about 



Figure 3: Radiograph of « onkey-wrench, showing the definition obtained 


three or three and one half inches. Be¬ 
yond these thicknesses the time of ex¬ 
posure becomes intolerably prolonged, 
so lliat for a thickness of six inches cal¬ 
culation indicates an exposure time of 
roughly 500 hours. 

Late in 1928 the author made ar¬ 
rangements to study the use of the 
gamma ray from radium fur radio- 
graphic purposes, and this study was 
carried out in the summer of 1929 in 
collaboration with Dr. G. E. Doan, as¬ 
sistant professor of metallurgy at Le¬ 
high University, and Dr. C. S. Barrett 
of the division of physical metallurgy 
at the Naval Research Laboratory. 


The gamma ray from radium is also a 
light ray, similar in nature to the X ray 
and differing only in its much shorter 
wavelength. The ray emerging from an 
X-ray bulb, or that emerging from a 
radioactive substance, is a band of light 
waves, that is, it contains a range of 
wavelengths. There is no difference in 
these two rays except that of wave¬ 
length. Nor is there any other differ¬ 
ence between these two rays and other 
more familiar light waves, the ultra¬ 
violet light of much interest to the 
medical profession, blue, green, yellow, 
and red light of the ordinary variety, 
heat radiation, and radio waves. They 
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Figure 5: Above; Block of cart iron with ?<v 

larga bob leedina off one face. Assembled 'y.i 

alter cutting. Right; Radiograph of carting ~ 
drawn above. Below; Cart-iron block cut to ^ 
•how hidden defect* described in the text 


are all light wave*, or, a* the 
physicist ha* ordinarily label¬ 
led them, “electromagnetic vi¬ 
brations in the ether.” 

X ray* of very short wave¬ 
length, or gamma rays, are 
designated as “hard” in con¬ 
trast to X rays of greater wave¬ 
length which are designated as 
“soft.” These terms are used 
to denote the loss in strength 
or intensity of the ray in pass¬ 
ing through material objects, 
the hard ray suffering the 
smaller loss in intensity. The 
loss in intensity is thus depend¬ 
ent upon wavelength, and for 
this reason the gamma ray suf¬ 
fers the least diminution in in¬ 
tensity of any of the above 
named rays in passing through 
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time, foOoffhsg a logartthmieltvr; (Fig- since the alpha and beta rays have espe- 

are 1); SlnCetbe rote of disappearance clally harmful physiologies! action, the 

progreasiveljr decreases (figure 1) and latter raya are purposely cut off by a 

never reaches aero it is Impossible to tightly fitting metal capsule surround- 

speak of the “life” of a radioactive iag the small glass bulb, Thus we may 

element The period of time during use capsules, roughly the size of a 

which the radiating strength of the pea, containing either radium or radon, 

element decreases to half the original and expect equal photographic results 

strength, however, the “half-life , is when quantities of equal radiating 

known accurately for most of the radio- strength—measured in milHcuries*—are 

active elements. For radium the half- used. If radon is used some correction 

must be made upon the exposure times 
? . in order to account for the fairly rapid 

■£“5 : '. ; v' loss in strength of the radon with time. 

T17 -i. >• The gamma ray, like the X ray, also has 

' ' . * a harmful physiological action, but if 

the radioactive material emmitting the 
.. HkK gamma ray be kept in a lead box, 

j. handled only with tongs, and if the op- 

■' erator absent himself promptly when 

tifing ■ J*. - ,the exposure is started, no danger is 

cut to r-'- . incurred. 

« text > The apparatus necessary to take ra¬ 

diographs with gamma rays is 
3 gratifyingly simple; it con¬ 
sists merely of a small capsule 
containing the radiographic 
substance, and a film holder 
containing the film on enhanc¬ 
ing screen to accelerate pho¬ 
tographic action. 


WSWML,, 



r I ''HE data necessary are those 
-l relating the strength of the 
radioactive source, the distance 
from the source to the film, 
the thickness and nature of the 
object to be radiographed, and 
the time of exposure. These 
data have all been obtained. 
It is frequently found that 
over-night exposures are the 
most suitable, and the follow- 

— —v — — - ing table has been prepared 

rays in passing through upon this basis, showing the 

It is obvious, then, that gamma life period is 1560 years, for radon initial strength of radium and strength 


rays should be useful in radiographing 3.85 days (Figure 1). 
thicknesses of steel beyond the range Radium, then, forms radon at a near- 
of the X ray, provided satisfactory ly constant rate. Radon in turn forms 

radiographs could be obtained with rea- the next element in the sequence at a 

sonable quantities of radium. much faster rate. It is the custom among 

For the purposes of radiography ths doctors who use ra- 

either radium or its first product of de- don for the treatment of 
composition, radon (radium eraana- cancer to pump the spon- 
tion), a gas, can be used. It is now com- taneously formed radon 
mon knowledge that radium decomposes from the radium each 
. spontaneously and forms a sequence of day and to seal it in very 
chemically different elements of which small glass capsules, 
radon is the first and lead the last. These capsules accumu- 
During these atomic transmutations late day by day, but lose 
thrpe types of ray* are emitted, the in strength according to 

alpha ray composed of fast-flying he- the curve given in Fig- 

Bom atoms with a double positive ure 1. Except for small 

dwigp, . the beta ray composed of fast- losses in the pumping 

flyfogejectrons, and the gamma ray. So operation the radiating 

farfq^pe.gamma ray is concerned, ra- strength of the accumu- 
dhukebfd fsditun emanation are equally Is ted capsule* is the 


of radon in millicurles required for an 
over-night exposure (15 hours) at a 



far**p» gamma ray it concerned, ra- strength of the accumu- 
dhuk ebfd radium emanation are equally la ted capsule* is the 

afibedva, . . same as that of radium 

PrittfcaUf there are some proper- from whiph the radon ifsL 

. d«a of the two elements to he borne had not beech removed. p 

ha mind. Etch radioactive element lose* Since only ths gamma p 

its radiating strength progressively with ray is of interest end 


Figure 6t Ac ecranpsaaat toe multiple MHegftw 
phr- Wkm dw— ea u tes * tew rttfeeMe mg} 
week can be dost slmtiltansoady Ifon sm rsgrtde 
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.. TNckneu of Steel 
in Inches 

2 

3 

4 

5 

6 


Radium 

12 


Strength 


Radon 

13 

30 


These may be taken as basic data 
from which any other desired may be 
calculated. If one inch of steel is to be 
radiographed, 120 millicuries of radium 
will accomplish it in one tenth the time 
of 12 millicuries, and so on. If the dis¬ 
tance from source to film is other 
than 18 inches, the intensity will vary 
inversely as the square of the distance. 

These data refer to a film density of 
2.20—a density sufficient to bring out 
defects—voids—of only two percent of 
the total thickness of the piece. Figure 2 
is an illustration of this sensitivity. This 
radiograph was prepared from a pile of 
six steel plates each 12 inches square 
and approximately % inch thick stand¬ 
ing perpendicular to the gamma-ray 
beam with the film behind them. One 
of the plates, inside the pile, carried 
a series of slots of varying depths and 
widths. The smallest of these slots, 
shown by the shadow “3”, was 1 milli¬ 
meter wide and 2 millimeters thick, 2 
percent of the total thickness. 


T HE definition obtained by tile use 
of gamma rays may be seen in Fig¬ 
ure 3, a radiograph of a wrench 8% 
inches in length. 

The contrast obtained on gamma-ray 
films is not so great as that on X-ray 
films. This does not constitute a disad¬ 
vantage, as we may see from Figure 4, 
which shows two radiographs of the 
small steel casting shown at bottom 
taken by X rays and by gamma rays. 
Eaoh small defect visible upon the X- 
ray film may also be found upon the 
gamma-ray film. But a new advantage 
appears in the gamma-ray film; the 




irregular sections are all correctly ex¬ 
posed, whereas to accomplish this with 
the softer X ray requires doctoring the 
specimen wiLh lead sheets, special plas¬ 
ters, or liquids, to reduce the effective 
irregularity. 

The table of exposure data does not 
list thicknesses greater than 6 inches. 
Quite satisfactory radiographs have, 
however, been taken of thicknesses up 
to lO^j inches of steel and even thicker 
sections could be handled, given suf¬ 
ficient radium and a sufficiently long 
exposure time. Figure 5 shows a cast- 
iron block 8 by 10 inches, and its 
radiograph through the 8-inch section. 
The large hole apparent in the photo¬ 
graph is clearly shown in the radio¬ 
graph, but besides this we may dis¬ 
cover a cloud-like effect floating over 
this large dark circle. This proved to 
be caused by a large void near one side 
of the casting, as shown by the photo¬ 
graph of the cut-up block. 

With X rays but one or, at the most, 
very few objects may be radiographed 
at one time. Furthermore, a large ob¬ 
ject must ordinarily be transported to 
the X-ray apparatus. With gamma rays 
an entirely different technique is pos¬ 
sible. The radioactive source radiates in 
all directions, spherically, and a large 
number of objects may be placed around 
the radiating source for simultaneous 
radiography. This featuro tends to 
equalize the exposure time characteristic 
of the two methods, since the exposure 
times are longer in gamma-ray radiog¬ 
raphy. Figure 6 shows an arrangement 
for taking four radiographs simultane¬ 
ously, but this number could easily be 
greater. In addition the apparatus for 
gamma-ray radiography is entirely 
portable and therefore useful in many 
applications where X rays are not. Fig¬ 


ure 7 shows a typical arrangement for 
the radiography of a very large casting 
“in place,” that is, not disturbed in its 
original position. This feature of port¬ 
ability made possible the radiographic 
inspection of the stem-post casting men¬ 
tioned at the beginning of this article. 

Radiography finds no application in 
industry more important than that of 
the inspection of valves and pipe fittings 
for the construction of modern high- 
temperature high-pressure steam power 
plants. The failure of an important part 
of a steam line might result in the 
loss of tens of thousands of dollars, in 
the stagnation of the community source 
of power, and very probably in a loss 
of life. In such an application the cost 
of inspection is hardly an item to be 
reckoned, and quality is paramount. The 
pressures used in such plants are stead¬ 
ily being increased, and have already 
reached the point where the valves and 
pipe fittings required are so thick that 
X-ray radiographs can not be taken of 
them. It is a fertile field for the use of 
gamma ray with its greater penetrating 
power. A radiograph of a small casting 
of this type is shown in Figure 8. 

A LTHOUGH the use of gamma rays 
•in radiography is new it has already 
found some practical use. It is at present 
rather difficult to say what the extent 
of its industrial use will be. At first 
sight it may seem to be expensive, but 
it must be remembered that radium has 
an extremely long life, its half-life 
period being 1560 years regardless of 
how many radiographs are taken with 
it, and it therefore shows practically no 
depreciation in value with time. A study 
of the costs of the method shows that 
they are much the same as those of the 
X-ray method. 




Telephone bim|w relating to criminal activitie# are relayed by radio to other 
etatiooe of the Michigan etate police force through thie remote control panel 

RADIO GOES MAN HUNTING 


By WM. J. BARKLEY 

Vice Pre#., DiPoreit Radio Company 


crime which may be committed by him. 

The matter of punishment is hi the 
hand* of our count and legislative 
bodies. The matter of capture ja in the 
handa of the police. 

T HE De Forest radio engineers re¬ 
cently set out to find the greatest 
tuctor in the escape of criminals after 
the crime with a view to lessening this 
factor by radio. It was found that almost 
every crime, especially in our larger 
cities, is witnessed by at hast one per¬ 
son. Sometimes that person is the vic¬ 
tim himself. Unless hilled or seriously 
wounded, the victim is in a position to 
notify the police immediately after the 
criminal has departed. Often, he has 
had a chance to learn the appearance of 
the criminal, perhaps the make and 
color or license number of his car. Or, 
the witness might be a passerby, in no 
way connected with the crime and in an 
excellent position to notify the police 
without physical danger to himself. Or, 
if the crime is committed in a bank or 
other such institution, an autor*** - '- 
alarm notifies headquarters that a 
thing is amiss; consequently, police 
headquarters is almost always aware 
of the crime within at least a few min¬ 
utes after it occurs. 

The next step, however, is the faulty 
one, the one by which the criminal so 
often escapes. We are saying nothing 
new in remarking that the greatest ele¬ 
ment in escape is time. Usually the crime 


k. 



A fully equipped police car raady for any cmsrgsocy. A radio 
baadquartara aarves to increase greatly the effectiveness of such moopa 


T HE present country-wide crime 
wave is old enough. It has had 
plenty of time to die but, unfortu¬ 
nately, it has not done so. Perhaps the 
fact that the crime wave started soon 
after the termination of the World War 
caused many to regard it as a reaction 
of the conflict or caused by the depres¬ 
sion and unemployment of 1920 and ’21. 
Had the crime wave been in reality 
transient affair, we might have had re 
sons to pay little heed to it. Perhaps 01 
American optimism has been to blan 
for the lack of any constructive melhix 
to combat this crime and the continued 
feeling that it would blow over despite 
the fact that it has continued to grow 
for almost ten years. 

Radio is a new science. It began to 
blossom forth just about the time that 
the crime wave did. Since then it has 
entered many activities of human con¬ 
cern, and so it was not unnatural for 
radio engineers, some months ago, to 
seek means to assist in abolishing the 
present crime wave with the aid of radio. 
A thorough investigation of the crime 
situation revealed, several startling facta. 
Fortunately, these facts proved beyond 
a doubt that radio could be an even 
greater aid to the police than was pre- 
vkmsly thought. 

In the first place it was learned that 
crime can be minimised by two methods. 

246 


One is by stringent punishment of crim¬ 
inals, However, the most severe penal¬ 
ties are of no avail if the criminals are 
not caught. Any aort of punishment 
presupposes the capture of the guilty 
parties. The second method is by mak¬ 
ing captures so swift and punishmentso 
sure that the potential criminal will con¬ 
sider capture not as an unlucky break 
but as the natural aftermath of any 


is known immediately. UsHIjF also, 
there are people in the plt'^ the 
criminal’s escape. The greateapttifer In 
escape is the time taken for ppfcyfho 
know of the crime to impart tfln^ewl- 
edge to those in the path of thSmnal, 
who are hi a poaition to glvwKiHj We 
might aay that the first hal/ hour after 
a crime is more important#? the crim¬ 
inal In making his retreat Ann the fol- 



APRIL • 1931 


SCIENTIFIC AMERICAN 


247 


lowing ten hours. Once the police lose 
the trail, it is extremely difficult to pick 
it up again. It is this time difference 
which makes for escape. It is this same 
time difference that the radio engineers 
have tried to cut to a minimum. 

Before the development of police ra¬ 
dio, it was the custom of headquarters, 
.a receiving information of a crime, to 
phone precinct stations and police 
booths. Since the modern criminal uses 
such speedy carriers as automobiles, 
trains, and airplanes, it is imperative 
that the chase be commenced quickly 
and police departments notified not only 
in the immediate vicinity of the crime 
but for many miles around. Often it 
takes several hours for headquarters to 
communicate by telephone to all the 
local and sub-stations. And these sta¬ 
tions, furthermore, have until recently 
been unable to get in touch with patrol¬ 
men, either on foot or in cars, until they 
communicated with their local stations, 
either in person or by phone. I* iu »-• 
dom that the active pursuit of criminals 
takes place sooner than several hours 
after the crime has been committed. 

N OW, however, through the instru¬ 
mentality of police radio, the hunt 
may be begun even before the criminal 
leaves the scene of his activity, and may 
be intelligently controlled from head¬ 
quarters while the chase is on. 

The police radio system is both sim¬ 
ple and effi cient. Essentially, it consists 
of a transmitter and police car and sta¬ 
tion receivers. The power of the trans¬ 
mitter depends on the area to be cov¬ 
ered. In the case of the DeForest police 
radio system installation for the stale of 
Michigan, the power was exceedingly 


high to cover many hundreds of miles. 
However, for a system involving but one 
city or a small group of villages the 
power can be reduced accordingly. Like¬ 
wise, the number of receivers to be used 
is dependent on the number of police 
officers in the community or communities 
to be served. 

The transmitter is installed in police 
headquarters. The transmitting vacuum 
tubes are constantly kept at half glow 
so that they will always be warm and 
ready for use within three or four sec¬ 
onds. If an operator is on duty in the 
transmitting room the microphone will 
be on hand there. Usually there is an¬ 
other microphone on the headquarters 
desk so that the messages may be trans¬ 
mitted as received over the phone from 
witnesses of a crime. The receivers are 
placed in precinct stations, police booths, 
and police cars. The transmitter is 
tuned to a short wavelength, outside the 
usual broadcast band. The police sig¬ 


nals in no way interfere with broadcast 
programs nor do the latter conflict with 
police reports. It is impossible for the 
short wavelength signals of the police 
transmitters to be picked up on the usual 
home receivers. Thus, there is little fear 
of police information reaching those 
for whom it is not intended. The police 
receivers are tuned to the wavelength 
of the transmitter and locked there so 
that no other signals may be picked up. 

Test signals are transmitted at fre¬ 
quent and regular intervals, usually 
every 10 or 15 minutes. During these 
transmissions such information as miss¬ 
ing persons, stolen cars, and the like is 
given. 

With the use of the police radio sys¬ 
tem the former half hour or several 
hour gap between the acquisition of 
information at headquarters and its dis¬ 
semination to patrolmen is now closed 
to within several seconds. For as the 
desk man receives information of the 




crime over the phone he speaks into the 
microphone at his desk and immediately 
all precinct stations, police booths, and 
police cars are notified. Policemen in the 
precinct stations may be immediately 
dispatched to the scene of the crime or 
give chase. Those in the police booths 
may commandeer passing cars and the 
police automobile may cut short the re¬ 
treat of the criminal. 

The use of police radio has resulted 
in the capture of criminals at the very 
scene of the crime—even while commit¬ 
ting the crime. At other times they have 
been apprehended a short distance away. 
In any case, the trail is hot and the chase 
is on from the very moment that the 
crime is known. The first vital half hour 
is no more at the criminal’s disposal. 
Prompt capture makes for easy convic¬ 
tion and imprisonment. If, in the crim¬ 
inal’s mind, a crime is associated with 
sure and speedy arrest he will think 
twice before plying his nefarious trade 
in communities equipped with police 
radio. And his underworld friends will 
take heed from his arrest and cross such 
communities off their lists. 


NEW TEMPERATURE MEASUREMENTS • 
OF THE SUN, MOON, MARS 

By HENRY NORRIS RUSSELL, Ph. D. ; 

Chairman of the Dapartmaat o/ Aatroaomy tad Director of the Obaarvalorr at Princeton University 
Research Associate ot the Mount Wilson Observatory of the C»rn»*ls Institution of Washington 


T HE "cold moonlight” is so familiar 
a phrase that we almost forget that 
it belongs to science as much as to 
poetry. So far as our human senses go 
the moon’s light carries not a trace of 
warmth. One might as well be in the 
shadow as in its full glare. But may 
we then speak of the "cold moon”'/ 
This is quite another question and the 
resources of the modern observatory 
must be used to answer it. The latest 
word on the subject comes from Mount 
Wilson where Pettit and Nicholson, 
working with the great telescope, 
have secured some very interesting 


H OW their measures are made 
lias been told long since in 
these columns (May, 1929— 

Ed.). The great reflector con¬ 
centrates the heat as welt as the 
light which comes from a star, 
into Its focal image. By placing 
there a very delicate thermo-elec¬ 
tric couple this heat, minute as it 
is, seta a current flowing in the cir¬ 
cuit which is measured by a galvanom¬ 
eter of great sensitivity. The heat from 
stars too faint to be visible to the un¬ 
aided eye has been measured in this way. 

The moon’s heat, though too small to 
feel directly, is 100,000 
times as great as that from 
the brightest stars and 
there would be no need of 
such delicate apparatus if 
it was desired only to mea¬ 
sure its whole amount. But 
with the large image 
formed by the telescope it 
is possible to study the sur¬ 
face in detail, finding out 
how much heat we receive 
from any particular spot 
and how this changes as 
the sun’s rays strike the 
moon at different angles. 

To find the temperature 
of these various points on 
the moon is a harder job, 
for the radiant beat which 
our Ittsfirttmenta record is 
composed of two very dif¬ 
ferent pafts. Of the sun’s 
rays which fall on the 
'^surface a part are 
(otherwise we 


could not see them) and these reflected 
rays carry with them heat as well as 
light. The rest of the solar radiation is 
absorbed by the moon’s surface and 
warms it up. As the lunar day advances 
toward its noon tbe surface must get 
hotter and hotter. What limits this rise? 
The outward radiation of heat from the 
moon itself. All bodies, even those that 


Lunar linas of equal temperature 




advantage of tb* fact that different radiation filtering madia 
—gtaaa, air, water vapor and ot h ers- .will transmit previously 
known p ar ee n teffss (vwtticaj acala of tha diagram) of the avail. 


iraoamiaaion at various wanlangthi is vary apotty, and ao 4 
that of water vapor (marked HjO). The "tolerably deer 
path” Professor Russell me nt io ns is the big hump tp the 
curve between about 8/± and 14/u Clam, bowtvar, cuts off 


hare, begins at 0-3u and ends at about Ju. This is dm author's 
"redacted hsut" which glass does not cut off (curve for plan) 


we ordinarily call cold, tend to lo*e 
heat by radiation into the deptha of 
space—faster, of course, the warmer tbe 
air—and the moon’s temperature will 
rise till tbe rate of loss balances that 
at which heat is absorbed from the 
sunlight. 

This radiated heat 1 b collected by our 
telescope, along with the reflected heat, 
and both together influence our thermo¬ 
couples. To separate them is not so 
difficult, for the reflected beat h*s the 
quality of the original sunlight It is 
carried by the short waves which our 
eyes can nee, and those a little 
lunger, while the radiated heat 
comes almost exclusively ift waves 
10 or 20 times as long as those of 
visible light. A suitable screen, 
for example a microscope cover 
glass only l/150th of an Inch 
thick, transmits practically the 
whole of the reflected ray* and 
but a very small part of the long¬ 
wave radiation which the moon 
gives out on its own account. By 
repeating the measures with the 
glass in place the two components 
may be distinguished. 

Most of the work would now be over 
if it were not for that bane of all ob¬ 
servers, the earth’s atmosphere. Thgr jdr 
above our heads is verjtfu- 
perfectly transparent^ es¬ 
pecially to the _.k’§jjp r 
waves. Tbe water viper In 
it causes most of tbe trouble 
and unfortunately this 
varies in amount with 
weather conditions almost 
from hour to hour. Thfiwis 
only one spectral region, 
containing waves from 15 
to 25 times as long asthose 
of green light, for which the 
path i« tolerably ctagfcjflt- 
tunately these waves jaw 
given off in considerable 
proportions by bodta 
the temperatures ofj 
moon and-the plane 
For a standard I 
"perfect radiator,” 
given temperattf 
amount of heat -j 
is accurately knoway' and 
a straightforward though 
rather tedious < * ' • 
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■hows how much of this heat will run 
the gauntlet through the earth’s atmos¬ 
phere past the cover glass and reach 
the measuring apparatus. Our measures 
tell us how much heat we actually re¬ 
ceive from a given apparent area of the 
moon’s surface and by comparison we 
can find how hot the surface is. The 
reader may have been alert enough to 
add, “provided that the moon acta like 
a standard radiator,” and this is a fair 
criticism. There is good reason, how¬ 
ever, to believe that for these long waves 
a surface of rock such as the moon 
doubtless possesses would behave pret¬ 
ty nearly in the standard fashion. Less 
trouble is likely to arise here than from 
uncertainty as to the exact amount of 
heat that is lost in coming through the 
air. The average amount of water vapor 
in the path of the rays, even in the dry 
California climate, is enough to make a 
layer of live steam 50 feet thick (at 
ordinary atmospheric pressure) and the 
best existing laboratory measures of 
the absorption have been made for only 
a small fraction of tills amount. 

HEN the measures were made and 
reduced the Mount Wilson ob¬ 
servers found, as Langley hud done 
many years before, that the surface of 
the moon under a vertical sun is hotter 
than boiling water. Their first calcula¬ 
tions indicated a temperature of 118° 
Centigrade but a little more arithmetic 
showed them if this was the fact the 
heat reflected from the lunar surface, 
added to that radiated, would come to 
about 20 percent more than the whole 
amount received from the sun. The lat¬ 
ter is accurately known, and they con¬ 
cluded that their original allowance for 
the loas caused by water vapor in the air 
had been too big. Correcting it they 
found that everything balanced if the 
temperature was taken to be 101° 
Centigrade, or 214° Fahrenheit. 

This it the hottest part of the moon. 
When the sun’s rays fall obliquely they 
are spread out and there is less heat 
received per acre, while the radiating 
surface remains the same. Where the 
son's rays strike at an angle of 60 de¬ 
grees instead of 90 degrees the tempera¬ 
ture is 88° Centigrade. When the angle 
is reduced to 30 degrees the tempera¬ 
ture falls to 40°, and when the sun is 
10 degrees high it drops to -30° Centi¬ 
grade or 22 s below aero Fahrenheit. 

Observations made during a lunar 
eclipse show that the surface cools very 
rapidly as the sun’s rays are cut off. 
The put of the surface observed was 
Rfcntfnated at an angle by the sun and 
before eclipse its temperature was 60° 
Cen t i gr ade (101® Fahrenheit). One 
Wur later, when the last rays of direct 
*!ihiight had just been cut off, the 
temperature was -100® Centigrade 
(tW la, -150* Fahrenheit). Daring 
the two hours of totality there was a 


low decrease to -117® Centigrade (that 
is, -180° Fahrenheit). For a few min¬ 
utes after the sunlight began to return 
the cold continued, then the tempera¬ 
ture rose steadily and rapidly almost 
to its original value. 

This very rapid cooling shows that the 
rate of conduction of heat into the 
moon’s interior must be extremely slow. 
Otherwise the heat stored in the rocks 
below the surface before the eclipse 
would leak out again and delay the 



Itiunowr of tna mm*«i« lint, or wnh. 

Eyepiece of the thermocouple 
(much enlarged), with its two 
tiny sensitive thermo-junctions 


cooling. Calculations by Epstein show 
that the conductivity must be far greater 
than that of any known kind of solid 
rock, or even of loose sand. Only a very 
light and porous material such as vol¬ 
canic ash or pumice would behave as 
the moon actually does. Though the 
actual surface gets as hot as boiling 
water the heating is only skin deep. A 
few inches down—perhaps only an inch 
—the temperature has the average value 
of the month, which is probubly not far 
from the freezing point of water. 

During the long lunar night the 
moon’s surface must grow very cold. 
Eclipse observations show that within 
an hour or two of sunset the tempera¬ 
ture falls far below the extremes in 
our worst arctic winters. Later in the 
long night it must be colder still. Some 
Mount Wilson measures show that the 
remaining radiation of heat is barely if 
at all perceptible, even with the most 
sensitive apparatus; from which it fol¬ 
lows that the surface temperature is be¬ 
low -150® Centigrade, or at least 240° 
below zero on the Fahrenheit scale. 

Exposed to this tremendous range of 
about 450° Fahrenheit every month, 
masses of solid rock on the moon’s sur¬ 
face would split and scale off at the 
surface dll they were buried in their 
own debris. There is abundant evidence 
that the surface is actually rough in 
detail, darkened by shadows except 
when we look at It right down the path 
of the ton’s rays, as we alight expect. 

The new- information about the trans¬ 
mission of heat through moist air, which 
ia a by-product of the lunar observa¬ 
tions, leads to some change in the 


temperature previously computed for 
Mars and the other planets. A new re¬ 
duction of the observations indicates 
that the temperature at the surface of 
Mara, with the sun overhead, is 18° 
Centigrade or 60® Fahrenheit when the 
planet is nearest to the sun. The temper¬ 
ature at the pole, toward the end of the 
long summer, should be about the same. 
The conclusion that the polar caps are 
composed of snow and actually melt 
(or evaporate) in summer still stands. 

P LACING a thermocouple behind a 
small pinhole, and mounting this in 
the focal plane of the tower telescope 
used for studies of the sun, the heat 
received from a small region in the dark 
center of a sun-spot could be compared 
with that from the undisturbed photo¬ 
sphere outside. It was found to average 
47 percent of the lutter, different spots 
agreeing closely. The total radiation 
from a standard radiator varies as the 
fourth power of the temperature, so the 
temperature of the spot should be 83 
percent that of the photosphere. Taking 
the latter as 5955“ K... or “absolute,” 
(on the Centigrade scale, above the ab¬ 
solute zero) the spot comes out 4920®. 
This probably is a little too high, as 
some ordinary sunlight scattered by the 
sky and in the instrument is mixed with 
the radiation from the spot itself. Obser¬ 
vations on the sky just outside the sun’s 
edge indicate that this scattered light 
was about four percent of full sunlight. 
For a sun-spot which has bright photo¬ 
sphere all around it, instead of on one 
side only, the scattered light should be 
twice as great. ThiB indicates that the 
real radiation from the spot is 39 per¬ 
cent that of the photosphere, corre¬ 
sponding to a temperature of 4700°. 

Two other ways of determining the 
temperature were available. From ob¬ 
servations of the percentage of spot 
radiation which was cut off by a water 
cell (which blocks the long waves) the 
temperature came out 4720°. From the 
spectroscopic study of the amount of 
energy in the spot spectrum at differ¬ 
ent wavelengths ranging from the ultra¬ 
violet far into the infra-red the derived 
value was 4750®. This is considerably 
higher than had previously been as¬ 
sumed but the excellent agreement of 
the three determinations inspires Con¬ 
fidence in the result, and we are safe 
in concluding that sun-spots are about 
1200® colder than the rest of the disk. 
The temperatures here given apply to 
the center of the sun’s disk, where we 
are looking straight down into the gases 
of the atmosphere and con see deeper 
and hence to hotter layers on the aver¬ 
age than when our line of vision is 
oblique. For an average of all over the 
visible disk we do not see down to far, 
and the photosphere temperature is 
5740®. That for the spot ia 4530®—still 
1200® colder than the other. 


While the structure in itself presented 
many problems, the mechanical equip¬ 
ment and the engineering entailed some 
very special considerations. In visualiz¬ 
ing the heating and ventilating prob¬ 
lems, the engineers had first to contend 
with the fact that this building has many 
diversified requirements in all fields of 
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•port There is, {or example, the question 
of heating. For hockey matches the tem¬ 
perature throughout the entire seating 
area should not be above 60 degrees, 
while for other events such as a six-day 
bicycle race or a basket-ball game, the 
mean temperature should be 70 degrees. 

The engineers solved this problem by 
heating and ventilating the entire sta¬ 
dium with four huge air conditioning 
units, one mounted at each corner of the 
building. Each of these supply units is 
fully equipped with spray type dehu- 
midifiers, re-circulating spray pumps 
and motors, Aerofin heaters, tempering 
heaters, and automatic controls for both 
temperature and humidity. The general 
offices and other departments located 
on the street level are independently 
ventilated by separate supply and ex¬ 
haust systems located in the basement 
and equip|>ed with spray type system for 
air washing. Steam which is supplied to 
the direct radiation system and to the 
Aerofin is in reality exhaust steum from 


the two steam turbines which drive the 
centrifugal refrigeration machines. 

The refrigerating equipment consists 
of two machines each having a normal 
rating of 120 tons when cooling brine 
to low temperatures. At higher tempera¬ 
tures they develop as much as 330 tons 
each. Provision has been made for the 
installation of a third machine later. 

The refrigerating equipment is not 
only a necessary part of the air condi¬ 
tioning system, but also serves to freeze 
the ice surface on the arena floor for 
hockey matches. Underneath the ter- 
razxo surface of the arena is imbedded 
a maze of 1% inch brass piping total¬ 
ing 85,000 lineal feet. These pipes are 
laid parallel to each other and across 
the floor on four inch centers and are 
entirely covered with metallic concrete 
and then the terrazzo. Beneath the pip¬ 
ing there is one inch of sand and a solid 
four-inch layer of cork, all supported 
. by a concrete foundation. 

By forcing cooled brine through these 
pipes, the floor surface above is cooled 
so that as the latter is sprayed with wa¬ 
ter, a sheet of ice forms. Continued ap¬ 
plications of water are then made until 


the ice is of the thickness required. The 
entire oval arena or any portion of it 
can be coated with ice in this manner. 

After an exhibition requiring an iced 
floor, the ice is removed simply by 


warming the brine circulating through 
the floor pipes until the bond between 
the ice and the floor is broken. The ice 
is then plowed up and removed to a 
pit in the basement which is equipped 
with steam coils and a number of drains. 


The Chicago Stadium is the first 
building of its kind to have a modern 
organ to provide a suitable musical 
background for all the varied entertain¬ 
ments. The full volume of this organ 
is equivalent to that of 25 complete 
brass bands of 100 instruments each, or 
a total of 2500 orchestral pieces. 

A real problem confronted the Max- 
cy-Barton Organ Company in the de¬ 
sign and construction of this great re¬ 
producing instrument. They realized 
that an organ of the capacity required 
had never been built anywhere in the 
world before. It was concluded that the 
tremendous amount of mechanism re¬ 
quired for such an organ, together with 
the many thousands of pipes, would re¬ 
quire the building of no less than five 
organ lofts, and it was decided to lo¬ 
cate these in the very center of the au¬ 
ditorium, suspended from the truss 
work of the roof. These lofts were set 
in a circle surrounding a specially de¬ 
signed and constructed mixing cham¬ 
ber which, because of its acoustic quali¬ 
ties, blends the tones emitted from the 
instrument lofts before they finally pass 
on to the vast space beneath. 




Courte*y uurjr-Bsrtsn Orttn Corapsoy 

The Stadium organ blower, the largest of its kind ever built. It is driven by a 100- 
horsepower electric motor and is located in a special fan room under the roof 






BUTTERFLY FARMING 


By ADELINE TAYLOR 


I N Iowa, where the tall corn grows, 
there Is a young man who {arms in 
a different line—he is a butterfly 
tanner. Irvin Schlesselman, an 18-year- 
old youth of Cedar Rapids, has 
hatcheries, traps, displays, and a well 
established butterfly business. And they 
are all products of his own ingenuity. 

Butterfly farming consists of more 
than putting a caterpillar in a cage 
and then coming back two or three 
months later to find the butterfly. Irvin 
is raising 30 different species of moths 
and butterflies, each of them requiring 
a separate compartment in his hatchery. 


X every caterpillar’s home a branch 
of food leaves is inserted. Every worm 
has a particular menu, and requires his 
own kind of leaf for breakfast Through 
experiment and observation this young 
farmer has discovered that the Luna 
moth prefers the walnut tree; the Yel¬ 
low Emperor thrives on the box elder; 
the Cecropia likes cedar and lilac 
leaves; Polyphemus craves weeping 
birch; the Io wants willow leaves and 
the Promethea takes to wild cherry 
foliage. The leaves are kept fresh by 
standing in a glass of water which must 
be changed each day. The temperature 
of the nursery must be watched, so that 
it does not get too warm after the 
caterpillars have spun their cocoons— 
otherwise they will hatch prematurely. 
Among the cocoon-spinning varieties of 
moths that Irvin is now raising are the 
Polyphemus, Promethea, Cecropia, Io, 
and Luna. 

Then, of course, there is the problem 
of catching the butterflies and moths of 
many kinds to begin these hatcheries. 
Again the ingenuity of this unusual 
farmer came to the rescue and he has 
designed a trap In which he can catch 
them. A female ia put in a 
wire cage in the scoter of the 
trap, which has five en¬ 
trances, each of them lined 
frith tin. The male moth is te* 
attracted to this trap evident- Eg 
ly by his sense of smell. 

. When the moths land on 
the tin troughs, their feet will 
^rftkk to the surface and 
into the trap. This 
w denlojnd 
>/. fMk.int Imcm- 

taids tMp with which ths 


by Irvin through a process of experi¬ 
mental elimination—aluminum and oth¬ 
er metals, and even painted tin, were 
used with no success. 

The youthful fanner has also attrac¬ 
ted moths and butterflies to hit traps 
by brushing a mixture of syrup and 
vinegar on nearby trees and by tying 
a female near a trap with a slender 
thread. He says this latter method 
often attracts as many as 30 adults. 



Ons of ths glam-topped trays mads 
with butterflies raised by Irvin 

His hobby competes with amateur 
astronomy in turning its followers into 
nighthawks. The Luna moth—that love¬ 
ly green night traveler that looks like 
a fairy trailing a phantom train—can be 
caught about midnight. The same hour 
is the favorite for the Polyphemus, also, 
but he who catches the Cecropia must 
look for him about 3:30 A.M. 

Sometimes these moths can be caught 
around street lamps at night. And a 
carnival ia an ideal place for the moth 
collector, according to Irvin. Hie Yel¬ 
low Emperor is particularly fond of the 
bright night lights. Butterflies belong 



Irvin and ons of the cases of ths 
butterflies that he has collected 


to the sunshine and the collector finds 
them while on daylight walks through 
fields and meadows. 

Occasionally the hunter goes scouting 
for cocoons rather than moths—accord¬ 
ing to the season of the year. He has 
learned in what trees to look for larvae 
and can distinguish between the gold- 
flecked, jade chrysallis of the Monarch, 
the brown cradle of the Cecropia, the 
hanging home of the Promethea, and 
the leaf-wrapped coat of the Luna. 

All of this lesda toward the end to 
which all of these efforts have been 
made—that of having a collection to 
study and admire and display. And this 
butterfly farmer certainly has some re¬ 
markable results. Over 2000 butterflies 
and moths have been caught, trapped 
or raised and eventually mounted In his 
collection. They include 250 species 
from his native state alone. 

T HE case with which Irvin is pictured 
is one of his own design. Hie back 
of it is made of wall board which will 
not warp and there is a chamber in 
which to put camphor so that the speci¬ 
mens are kept insect proof. Care must 
be taken to keep these cases away from 
strong light so that the colors on the 
wings will not fade. 

Irvin also designs individual speci¬ 
men cases which are glassed on both 
sides, enabling the observer to see the 
under side of the wing. 

Irvin has put his butterfly farming 
on a commercial basis by selling some 
of the products to other collectors who 
have been less successful In catching the 
rarer species. Teachers have been par- 
ticularly Interested in taking advantage 
of this unusual farm. Another market 
for these creatures is in m a king decora¬ 
tive trays gad centerpieces, an art at 
which Irvin is quite proficient 
He is wpplementing these displays 
of 2000 moths and butterflies of this 
section oi the country, which hasgaken 
him seven years to collect, with exotic 
specimens procured from South Ameri¬ 
ca and tomhern India. 



With boxed-in cab and headlight, a complete locomotive ia loaded aboard ship 


WHEN LOCOMOTIVES GO TO SEA 


U NTIL a few years ago, ocean ship¬ 
ment of railroad equipment such 
as locomotives, passenger and 
freight cars, and the like, involved a 
system of dismantling and crating at 
the shipper’s port and uncrating and 
assembly at the port of destination. This 
system was inefficient and particularly 
costly in the case of locomotives, large 
numbers of which are regularly built 
by American and European manufac¬ 
turers for railroad companies in Latin- 
American countries, the Orient, Austra¬ 
lia, and Africa. 

When a locomotive, built for export, 
is ready for delivery it must be so com¬ 
plete In every detail that it can be given 
try-outs and certain prescribed accept¬ 
ance trials at the manufacturer's plant 
in the presence of experts sent by the 
purchaser. If it is then necessary, be¬ 
cause ships properly built for this ser¬ 
vice are not available or for any other 
reason, to dis man tl e the accepted loco¬ 
motive,'there Is a delay in getting the 
shipment en its way and a very large 
expense involved in the crating oper¬ 
ations and in loading the various puts 
separately. Added to this will be another 
item of expense at the receiving end 
where the crates most be removed and 
the locomotive made ready for service. 
And if, as so often happens, the facil¬ 
ities at tibia latter port are limited, this 
Mat aw be greatly increased due to 
thelongdslay. 

The advantages of the newer system 
of shipping locomotives serosa the seas 
fully erected are thus immediately evi¬ 


dent. Dismantling and crating arc ob¬ 
viated but, what is perhaps equally as 
important, the locomotive can be fired 
up as soon as it is discharged from the 
ship and can be driven away under its 
own power without loss of time. Loco¬ 
motives made in this country by the 
Baldwin Locomotive Works are shipped 
to many foreign countries in this man¬ 
ner. 

T O handle locomotives fully erected, 
as well as other railway equipment 
and large machinery units, ships spe¬ 
cially designed for the purpose are re¬ 
quired. A fleet of such ships—the only 
one of its kind in service today—is op¬ 
erated by Christen Smith, a ship owner 
of Oslo, Norway. The ships of this line, 
while relatively small, have specially 
large hatchways to receive even the 
largest passenger cars and are consid¬ 
erably stronger and more substantially 
built than ordinary ships because it is 
necessary for them to withstand the 
strains imposed by such immense units 
of concentrated weight. In them there 
are no between-decks and no extensive 
fore-and-aft bulkheads. They are char- 
acterixed by unusually heavy frames 
and deck and hull plates. 

Since a substantial part of the cargo 
of these ships is normally carried on 
deck, their bulwarks, stanchions, and 
coamings hare been made exceptionally 
strong to provide for the heavy lashings. 
Eves so, the ships appear shell-like and 
fragile to the uninitiated and even top- 
heavy as shown in our cover painting; 


but it is asserted that some of them, 
fully loaded, have weathered the most 
severe hurricanes. 

These ships are relatively short and 
broad, and due to their light draft can 
enter some ports that are inaccessible 
to vessels of ordinary type. All of them 
are equipped with derricks which have 
a load capacity up to 120 tons, some of 
which are operated by electric winches. 
Other considerations aside, these der¬ 
ricks play an important part in the ef¬ 
ficiency of the system because they make 
possible the unloading of large unit 
loads in ports where crane capacity is 
limited or cranes are lacking altogether. 

Since the ship’s derricks are not very 
high in proportion to the bulk of a 
locomotive, ordinary lifting slings such 
as are used on land would not be satis¬ 
factory. Therefore beams of special de¬ 
sign are part of the equipment of each 

these ships. When one of these beams 
is placed between the cables of the lift¬ 
ing derrick, parallel to the top of the 
locomotive or coach, the load is balanced 
and the cables do not rub the sides of 
the load. A removable set of beams is 
provided for the larger ships so that 
two tiers of cargo may be stowed within 
the vessel; and provisions have been 
made for carrying two tiers on deck. 

A load of locomotives, railroad coach¬ 
es, or large units of machinery can not be 
stowed as simply as bags, boxes, or bulk 
cargo, ao it ia necessary to plan before¬ 
hand not only the order of loading die 
units but their exact position on the ahlp, 
the necessary lashings, and so forth. 




A MACHINE AGE ‘MILK MAID 


By JAMES A. TOBEY, Dr. P.H. 


HEN Thomas A. Edison pressed 
a button at his home in West Or¬ 
ange, New Jersey, on November 
13th, 1930, he set in motion at Plains- 
boro. New Jersey, the world’s first 
“Rotolactor,” a part of the new rotary 
combine milking system which consists 
of an automatic device for the rapid, 
efficient, and sanitary milking of many 
cows at a central place. The rotolactor, 
which is the main feature, is an ingeni¬ 
ous machine for the continuous milk¬ 
ing of cows at the rate of 50 In 12% 
minutes, or 240 per hour. By thus bring¬ 
ing the animals to the milker instead of 


taking the milking operations to cows 
distributed in many scattered barns, la¬ 
bor is saved, production costs are re¬ 
duced, and, of great significance from 
the standpoint of hygiene, all possible 
human contact with the milk is elimi¬ 
nated. 

The rotolactor is a circular platform, 
some 60 feet in diameter, with an outer 
concentric circle approximately 8 feet 
in width, which is provided with stalls 
and stanchions for 50 cattle. The ma¬ 
chine is housed in its own new build¬ 
ing on the extensive Walker-Gordon 
farm at Plainsboro, and is connect¬ 
ed with the cow barns 



by covered passages. 
Above the central part of 
the rotolactor is a sta¬ 
tionary gallery, hermeti¬ 
cally glassed-in, where in¬ 
terested spectators may 
watch the entire proceed¬ 
ings. Also in this build¬ 
ing are laboratories, rec¬ 
ord rooms, and offices, all 
open for public inspec¬ 
tion, a system which is de¬ 
sirable on any dairy farm. 

As the platform of the 
rotolactor slowly revolves 
in a clockwise direction 
at the rate of 15 feet a 
minute, the cows come 
from their stables and 


Cow. on th. rotolactor .t th. Plaituboro, N. J. approach in single file 

' a. Tha cowa ara milked aa the platform turns through a runway, step¬ 


ping on the platform, one after an¬ 
other, until all the places are taken. 
Even the stanchions work automatically, 
closing deftly about the cow’s neck 
as she stands facing toward the center 
of the rotolactor. By the time the last 
place has been occupied, the first cow 
to enter has finished and her place is 
taken by the next animal in line, so that 
the operation is continuous. 

AN automatic shower bath is the first 
-£*-item on the program. The cows are, 
in fact, thus bathed three times a day, 
as milking is conducted thrice daily. 
Supplementing this shower bath, an at¬ 
tendant washes and dries tiic udders 
with sterile cloths, using a fresh one for 
each cow. The whole ablution process 
consumes the first 2 % minutes of the 
12% that the cow remains contentedly 
on the rotolactor. From the beginning, 
the animals have adapted themselves to 
the entire procedure and have displayed 
no excitement. 

Following their bathe and cleansing 
operations, the cows are dried by a cur¬ 
rent of warm air. A little foremilk is 
taken by hand for inspection, and then 
a milking machine, which has just been 
sterilized, is attached to the cow. By 
the time the rotolactor has finished its 
revolution, milking haB been completed, 
with the milk collected in air-tight Py- 
rex jars. The machines are detached, 
the stanchion opens automatically, and 
the cow, realizing that she is finished, 



Cow* a**' milked thric* daily. Th* ablutions occupy th* A sterilised tnifldn* M a chin e it attached to tha ci 

&Ht2Kbt d»U%*almieM that cow b<M«otolaetor tha cow it dried by sterile doth* and a current of w 
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Operation of the device is as follows: A—Cow steps on platform; L _ 

washed in part automatically! C—Cows dried; D—Milking apparatus attached; 
E—Platform moves 15 feet a minute; F—Teat cup taken off; G—Stanchions 
released allowing cows to step off platform and return to the barn; H—Milk 
dumped automatically, weighed, and piped to bottling room; J—Milking appa¬ 
ratus washed with cold water; K—Milking apparatus sterilized in hot water and 
then cooled by cold water. Fifty cows are milked in the space of twelve and one- 
half minutes. Visitors view the operation through glass windows inside the circle 


(tops off, follows a runway leading off 
from the inner edge of the revolving 
latform (see drawing), and returns to 
er barn. The whole thing is so scien¬ 
tifically worked out that the cows even 
traverse a measured distance so that 
they get the proper amount of exercise 
waiting to and from the rotolactor. 

The milk is automatically dumped 
from the Pyrex jars into a weighing and 
recording machine and is then con¬ 
veyed through sterile pipes to the bot¬ 
tling room in an adjacent building, 
where it is bottled by machine, and 
aluminum hood caps are automatically 
put on. At no stage in the whole system 
is the milk exposed to any possible hu¬ 
man or atmospheric contamination. The 
air in the milking chamber is condi¬ 
tioned so as to give the proper tem¬ 
perature and humidity, as well as com¬ 
plete freedom from dust and dirt. Af¬ 
ter each use, the milking machines on 
the rotolactor are automatically rinsed 
in clean cold water, then sterilized in 
clean hot water. 

P RIOR to admission to the milking 
line, the milk of each cow undergoes 
laboratory examination, as does also all 
milk cited by the foremilker. In addi¬ 
tion, the whole milk supply is routinely 
tested once a week, and the cows them¬ 
selves are examined at regular intervals 
by competent veterinarians. Before each 
milking, a careful inspection of the ud¬ 
ders is made, and every animal gets a 
thorough physical inspection before be¬ 
ing admitted to the milk line. The em¬ 
ployees are likewise given complete 
periodic medical examinations, supple¬ 
mented by the necessary laboratory 
analyses. A daily medical inspection is 
made of all workers, so that every pos¬ 
sible precaution is taken to guarantee 
a safe, dependable milk supply un¬ 
marred by any possibility of contagion. 


The rotolactor is not the only unique 
machine at the Walker-Cordon farm. 
Several years ago there was devised a 
feed dehydrator for drying and pre¬ 
serving the green feeds raised during 
the summer months. As now used, this 
dehydrator consists of a metal tunnel 
40 feet in length and 7 feet in diameter, 
which is slowly revolved. At the re¬ 


ceiving end. set about six inches higher 
than the discharging end, is an oil- 
burning furnace and heat chamber. 
Green forage is run through a chop¬ 
ping machine and then into the dehy¬ 
drator, from which it emerges as dry 
feed. The temperature used does not 
adversely affect the nutritive proper¬ 
ties. 

This dehydrator is put to still an¬ 
ti her important use. When it would 
« lierwise be idle at night, it is employed 
f r the drying of the manure which is 
usually a serious problem on dairy 
farms. A separate platform and eleva¬ 
tor are installed for this purpose and 
from it the manure comes out in a dry, 
pulverized form, free from odor, and 
valuable as a base for fertilizer. 

The development of the rotolactor 
and of other machines is all part of a 
general system of centralized direction 
and decentralized unit operation, that 
has been evolved under the direction of 
Mr. Henry W. Jeffers, president of the 
Walker-Gordon laboratories. Mr. Jeffers 
himself is the originator of the rotolac¬ 
tor, although it was actually designed 
and installed by the engineers of the 
De Laval Separator Company. In the 
future operations under this general 
plan, the 1400 dairy animals are to be 
handled by individual farmers under 
expert supervision. 



This dehydrator la 40 feet in length and 7 feat in diameter. Green forage enters 
atone end and emer g es,dry. At night or when idU it Is used for drying manure 






CENTRIFUGALLY-SPUN 

CONCRETE PILES 

By L. R. NEED 

WtitlachoUM Sltctric tnd HtnuUcturing Company, CUvsland Work* 


Compact loading of a railroad gondola w 
shipment of th« naw hollowspim concrata 

•QRESENT day engi- 
neers are constantly 
striving to improve on 
their handiwork. No sooner 
is one achievement an¬ 
nounced before we hear of 
plans and projected devel¬ 
opments to design and 
build something better to 
surpass all previous achieve¬ 
ments. The idea seems to 
be to break all records as 
fast as they are made. 

This is particularly true 
in connection with larger, 
taller, and more beautiful 
buildings; longer and more 
massive bridges to accom¬ 
modate the ever-increasing 
traffic; and the like. Such 
modern structures introduce many 
phases of engineering which are not 
familiar or visible to the average lay¬ 
man. One phase is that concerning 
foundation requirements. Where condi¬ 
tions permit, excavations are made to 
bed rock which forms a firm founda¬ 
tion for the superimposed structure. 
But in cases where it » impractical to 
excavate to bed rook, some other sup¬ 
porting meant must be provided. For 
this purpose various methods are In use, 
one of which is to support the structure 
on piles made of wood, concrete, or 
steel driven into the ground to such 
• depth that they form permanent 
•qpports. 

, The Westinghouse Electric and Man¬ 
ufacturing Company, who fpr several 
ytftn have been making hollewspun 
granite Street lighting standards and 
e^ejley poke, have now developed a 
hoBowspun concrete pile. Their en- 
gfoeera have perfected this new pile 
yaftat ' intensive research, study, and 


numerous actual field tests. 

These piles are manufac¬ 
tured by the centrifugal 
process which insures a qual¬ 
ity of concrete which is un¬ 
excelled as to strength, 
durability and resistance to 
fire, water, and atmospheric 
conditions. These desirable 
qualities are, of course, very 
essential in concrete for 
foundation work. In this cen¬ 
trifugal process, a cast-iron 



mold is used in which is first placed the 
necessary reinforcing steel consisting of 
longitudinal bars spirally wrapped with 
steel wire. The mold ia then fiUed with 
concrete and the ends are sealed, after 
which it u placed in the spinning lathe 
and revolved at a speed of approximate¬ 
ly 400 revolutions per minute for 10 
minutes. This lathe consists of a aeries 
of rollers on which the mold revolves, 
the electric driving mechanism being 
located at one end. The process of re¬ 
volving the mold is very similar to 
ordinary lathe operation ex¬ 
cept that a quick-detach¬ 
able, flexible connection ia 
maintained between the 
mold and the lathe face 
plate to provide an efficient 
method for setting up the 
mold and, also, to reduce 
the wear and tear on the 
driving mechanism. 

This spinning process 
forces the concrete away 
from the center of mold 
and by centrifugal force 
compresses it against the 
inside surface thus forming 
a hollow structure of very 
dense concrete with the de¬ 
sirable minimum amount of 
water. All excess water is 



Cmttm Tbrcowms pda mold -m its mppMiffag wksth k * . , 
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squeezed toward the center and after¬ 
ward drained off. After removal of 
water, the mold is immersed in a curing 
tank of hot water in which it remains 
for three hours. At the end of this three- 
hour curing period, the mold is stripped 
from the pile and returned to the assem¬ 
bly department for use in making the 
next pile. The completed pile, if it passes 
inspection, is now ready for hydration 
or further curing in a saturated at¬ 
mosphere. After this second curing pro¬ 
cess of 10 or 12 days duration, the pile 
is ready for stock or shipment. 

Realizing the importance of obtaining 
actual data on the strength of hollow- 
spun piles to withstand punishment of 
the driving hammer and to support the 
necessary loads, the company proceeded 
to make a series of tests before placing 
their piles on the market. 

/'hNE test made at the time this com- 
v pany was having a building erect¬ 
ed on its own premises, consisted of 
driving several hollowspun piles to re¬ 
fusal, that is to bed rock, after which 
they were removed to a testing labo¬ 
ratory and tested for compression 
strength. These tests show load values 
of 200 tons with the piles function¬ 
ing as columns, that is as point-bear¬ 
ing piles. As the average specifications 
call for a maximum load of 30 tons per 
pile, it is evident that hollowspun piles 
give a high factor of safety when con¬ 
sidered as point-bearing piles. When 
used as friction piles in which the load 
is carried by the surrounding earth, the 
supporting power depends to a large 
extent upon the nature of the soil into 
which they are driven. There are formu¬ 
las in common use which determine the 
bearing power of piles. These are based 


on the various conditions under which 
piles are driven, such as type and 
weight of driving hammer, height of fall 
of hammer, penetration of pile in inches 
per blow for the last few blows, and so 
forth. Hollowspun piles have been 
driven in different soils in various parts 
of the country and have been highly 



Under the hammer, a concrete pile 
"goes home” without any breakage 


praised for their loughnesB 
and ability to stand up under 
very severe punishment. 

Another test to determine 
the supporting power of a 
hollowspun pile was made on 
the site of the new Westing- 
house Service Building at 
Newark, New Jersey. The 
pile tested was a represents- 
one 28 feet long with a 
-Inch diameter point 
and 14-inch diameter butt 
driven into the ground to a 
depth of 26 feet 6 inches. A 
platform was constructed and 
mounted on a steel plate em¬ 
bedded in mortar on top of 
tbe pile. Loads were applied 
on this platform at regular 
intervals until a load of 60 
tons was reached, This 60-ton 
load, representing twice the 
working load, was left on 
over-night for a period of 16 
hours 30 minutes, and then 
removed five tons at a time. 



One of the new pitas h lifted from the supply 
et the site of e new building in Buffalo, N. Y. 



A 33-foot hollowspun concrete pile 
lifted ready for driving to begin 


Settlement readings taken during load¬ 
ing and unloading indicated a net settle¬ 
ment of 3/04 of an inch at 30 tons and 
3/16 of an inch at 60 tons. Examination 
of tile pile after this test indicated no 
cracks or signs of distress. 

H OL1 OWSPUN piles, like other con¬ 
crete piles, are driven with stand¬ 
ard pile hammers, either single or 
double acting. As a protection to the 
top of the piles, cushioning material is 
frequently placed between the anvil 
block of the hammer and top of pile. 
This prevents damage to pile in cases 
of uneven tops and also where the pile 
is not kept dead true with the hammer. 
Various materials such as oak blocks, 
old manila rope, belting, or hose are 
used for this cushion. 

After driving, preparations are made 
for capping the piles with concrete. 
Tht.se foundations are then ready to 
support columns, girders, walls, or 
whatever is required for the structure 
to be erected. 

Proper engineering in the design and 
use of piles to meet local conditions will 
insure firm foundations with correspond¬ 
ing safety and durability. Hollowspun 
piles are admirably suited to meet 
the variable conditions encountered in 
different parts of the country and 
their adoption by various construction 
companies is evidence of their re¬ 
liability. 


MASS PRODUCTION OF PRESERVED FOOD 


THAT sentiment and business some- the product of over 200,000 acres har- thought nothing of taking off his coat 

times mix is shown by a little two- vested by 200,000 people. and showing a laborer a better way of 


story red brick house which nestles 


and showing a laborer a 


i of the factories, the loading bricks c 


in a courtyard in Alleghany, Pennsyl- visitor is struck by the order and rigid The experimental kitchen with its 
vonio, surrounded by more than 15 city cleanliness which prevails, and by the staff of chefs is constantly devising new 

__ subtleties of flavor and a committee of 

trained experts passes on their work 
and also sees that standards are main¬ 
tained. It must not be supposed that all 
the work is done in one location. Plants 
arc scattered all over the country and 
even to Seville, Spain, where olives are 
bottled and olive oil is produced. It is 
impossible to describe oil the varieties 
of food products; the mystic number 
“57” never grows less, but no products 
are added unless the public taste ap- 




A "hulling bet” in a food plant. The luscious strawberries will be mads 
into presorvoa. Homs canning cannot compata with mass production 

blocks of imposing factories all de- interest which the em- 

voted to the vast industry that was the ployees seem to take in 

direct outcome of the work which was their work. This staunch 

done in a portion of this small house, solidarity was induced 

The little structure was moved on a originally by the personal 

barge to its present location from influence of the founder 

Sharpsburgh. It is now an inspiration who had an extraordinary 

to thousands of employees and a de- gift of inspiring his asso- 

light to many thousands of visitors. dates. Even when success 

had crowned his efforts and 

A T the age of eight, Henry J. Hein* the plant waxed large he 

l began to raise vegetables in his _ 

mother’s kitchen garden at Sharps- 
burgh and peddled them among his 
neighbors from a market basket. The 
young man was so intrigued by seeing 
the fruits and vegetables grow, as it 
were, under his very eyes that he de¬ 
cided to make this his life work. As the 
boy grew, so did his business and the 
basket was first exchanged for a wheel¬ 
barrow. When he was sixteen he drove 
his own horse and wagon and hod four 
on his payroll. He sold his produce 
largely in the neighboring city of Pitts- 
bum. Still he was not satisfied and in 
1869 he began his vast enterprise by 
grating, preparing, and bottling horse¬ 
radish In the little red brick house at 
Sharpsburgh. From this humble be¬ 
ginning there ore today 25 factories, 

258 salting booses, and raw products re¬ 
ceiving stations having an aggregate Pi wsrrlsq raom has a ham 

floor space of 130 acres. The plants use IcsttUs are doubt* jacfcttod 



doub t s jodc««ad*M dm* than is ne ding* of MOKfcfagtfa# c 
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prove*. It is Indeed a wonderful ad- 
vertiaing slogar 

The presenring kettles are silver-lined 
and are heated by steam. All the opera¬ 
tions are carried on with a strict'tem¬ 
perature control. An interesting process 
which always attracts visitors is the 
canning of the lowly bean. Moving belts 
charged with beans glide between rows 
of keen-eyed girls who pass only those 
beans which are perfect. Then they are 
baked with dry heat, put in cans and 
the sauce and the pork added to those 
cans which are not “vegetarian.” 

Equal care is devoted to the prep¬ 
aration of spaghetti, a food which is 
peculiarly sensitive to atmospheric con¬ 
ditions. All the air which enters the 
spaghetti department is filtered. Fine 


Durum wheat flour is mixed with 
water and the dough is mechan¬ 
ically kneaded, after which it 
extruded into strands by a powe 
ful hydraulic press. These strands 
are “bobbed” or c it to equal 
length and are then placed in a 
drying compartmei Finally the 
dry spaghetti goes ti the kitchen 
where it is cooked and canned 
and a blended sauce f cheese and 
tomato is added. In he manufac¬ 
ture of tomato catsup, kitchens 
have been established in the i 
gion where the tomatoes a 
grown, so that they may be o 



Top: The beans are all sorted by 
band, passing the keen eyes of sev¬ 
eral girls before they reach the oven 
for baking. Above: The bean filling 
rigs put tha beans in the can. Left: 
Placing tha pork on the baked beans 


verted into catsup while still in prime 
freshn 

Salting houses are located in the cen¬ 
ters of cucumber raising districts. The 
cucumbers, immediately after being 
picked, are salted and then transported 
to one of the larger establishments in 
specially built cars. Vinegar is aged for 
months in huge wooden tanks to develop 
a flavor, for vinegar has other qualities 
besides sourness. Having the pickles 
and the vinegar, packing proceeds. Few 
people realize that bottles of plain and 
mixed pickles are all packed according 
to a definite plan. It is fascinating to 
watch the skill with which the expert 
pickle packers develop the pattern in 
the bottle. Rigid inspection assures that 
every pickle has its established position 
in the bottle. Every bottle of mixed 
pickles is arranged in the same pattern. 



Spaghetti production- Left: Ths Durum wheat flour is mixed Center: The strands are "bobbed” by girls to give them the 
wfck water, kneaded. end forced into (trends by extrusion. right length. Right: Spaghetti on recks it placed in • drier 








SALT MAKING 




Frtsh wstsr for drinking reaches 
the nit making area an camel* 



Transporting pan salt by mean* 


By C. F. STRICKLAND 


O NE of the most important indus¬ 
tries in India is the production of 
salt Every human being, every 
animal, and a number of industrial en¬ 
terprise* must consume salt in one form 
or another, and the total annual demand 
of that vast country, with 330,000,000 in¬ 
habitants and 300,000,000 farm or trans¬ 
port animals, is no less than 2,000,000 
tons, at the rate of about 13 pounds per 
human head. One quarter of this amount 
is imported, chiefly from Egypt and 
Aden. Of the remaining 1,500,000 tons, 
two parts are produced in sea-salines on 
the shores of Bombay and Madras (a 
little also in Burma), while 500,000 tons 
are excavated from rock-salt mines in 
the low hills of the Punjab, or made by 
evaporation from lakes and pits in the 
deserts of Rajputana. 

The largest Rajputana source, yield¬ 
ing an average of 250,000 tons annually, 
is the Sarabhar Lake on the boundary 
of the Jaipur and Jodhpur States. 
Though fed by four seasonal torrents 
in the hot months of the year, and cov¬ 
ering at its maximum an area of 90 
square miles, the lake dries up rapidly 
on the cessation of the monsoon rains in 
September, and is frequently dry by 
March or April. The salt is of high 
quality, containing 98 percent of sodium 
chloride; the remaining elements are 
sulfates and carbonates of soda with¬ 
out magnesium. It is extracted from the 
brine which collects in the lake during 
the monsoon rains. 

The primitive methods of manufac¬ 
ture were either the scooping of salt 
from the bed of sections, roughly en¬ 
closed in the lake itself with barriers of 
grass and stakes, or its collection from 
small pans in the mud at the edges. The 
former process is now obsolete, and the 
latter is dwindling from year to year. 


However, petty contractors still employ 
each a handful of laborers to bank up 
the pans, measuring 100 by 50 feet, and 
to extract the product. The salt is white 
and good, but of small crystal! and in¬ 
ferior to that of the government evapor¬ 
ating plants. It is collected in small 
mounds and carried to an accessible 
and level spot on higher ground. Each 
laborer there again makes a mound of 
what he has collected. Its density and 
dampness are tested by weighing a sam¬ 
ple from each mound, and the total 
weight is then estimated by means of an 
official rod laid on the sloping side of 
the pyramid. A tally is kept of each 
man’s output and he receives daily pay¬ 
ment. All the salt is then carried in head- 
loads to a main heap, and becomes the 
property of the government. 

The salt is usually allowed to settle 
and dry for a period of 12 months, 
after which this “pan-salt,” lying at 
points somewhat remote from the rail¬ 
way sidings, is sold to banjaras (hawk¬ 
ers and peddlers), who arrive from all 
directions with carts, oxen, camels, and 
asses and carry it off to the outlying vil¬ 
lages of the Indian States in Rajputana. 

T HE main output in these days is de¬ 
rived from the large kyara construct¬ 
ed by the British Government. A kyor is 
an embanked enclosure measuring some¬ 
times as much as 4000 by 1500 feet, and 
including from 20 to 60 flat pans. The 
surrounding bank is high and pitched 
with stone, and the pans within it arc di¬ 
vided by low ridges of mud, on which 
narrow pathways are laid for laborers. 
The floor is of lake-mud, but can be im¬ 
proved by a layer of sand on which 
cleaner salt crystals are formed. Brine 
is admitted from the lake at a density 
varying from 3 degrees by tha Beaum6 


IN INDIA 


hydrometer after a light monsoon to 10 
degrees after heavy rains. Its density is 
gradually raised within the pans by 
evaporation during the cold and rain¬ 
less season from October onward, brine 
of lighter density being introduced from 
reservoirs to check the process if evapo¬ 
ration is too rapid to allow the steady 
and even deposit of salt crystals on the 
bottom of the pan. 

The “accretion” system, which has 
been employed since 1923, results in a 
more orderly deposit than the older sys¬ 
tem of successive “crops,” and has been 
rendered possible by the increased re¬ 
serves of low-density brine in the re¬ 
cently added reservoirs. Each kyar, and 
if necessary each pan, can be matured 
at a chosen date throughout tint cold 
season, and a more permanent force of 
laborers retained than was practicable 
on a method of “crops” which matured 
all the pans in a short period from 
March to May. Temporary labor is more 
expensive and less efficient; the scald¬ 
ing heat of the brine in the pans after 
midday during April and Muy also pre¬ 
cludes a full day’s work; it is therefore 
better to carry on the extraction regular 
ly during the cold months, as can be 
done by accretion. 

Salt crystallizes at 25 degrees to 
29 degrees Beaume; at the latter fig¬ 
ure the laborers with their baskets enter 
the pan, scrape up the salt with shovels, 
and carry it away on their heads. The 
system formerly used required them to 
pile it in great heaps containing each 
about 2000 tons. 

Payment at the rate of one pice (half 
a cent) for euch loud was made by an 
agent seated at the foot of the inclined 
path. A few such heaps are still built up 
beside the railway sidings which run 
into the kyars, though most of the salt 
is carried directly to a central storage 
place. 

After settling and drying for a year. 


a heap is approved fc issue, the salt 
is filled into bags, ei h of which is 
weighed, sewn up, und loaded in freight 
cars. Indents are handed in by mer¬ 
chants at Government Tteasuries, and 
forwarded to Sambhar, where the salt 
officers select, bag, loud, and despatch 
the salt. The cost of manufacture at 4 
annas per maund (8 cents fur 82 
pounds) is recovered from the buyer, 
together with an exci-e duty at Rs.1/4/0 
(44 cents), from which the Government 
of India receives an annual income of 
25,000,000 dollars for all the It of the 
country. 

T IIE Sambhar works were rt -guni/.cd 
and modernized in the yt s 1920-3 
at a cost of 1,250,000 dolla A dam 
two miles in length has been tin own 
across the end of the lake nearest t< the 
salt works, converting the enclosed irea 
into a reservoir of five square n ilcs. 
The brine is pumped over the dam into 
this reservoir in the rainy season from 
the main part of the lake, and serves 
to supply the kyars. Permanent (meter- 
gage) or temporary (two-foot gage) sid¬ 
ings now run into the pans themselves, 
where the salt is directly loaded into 
trucks and hauled up a ramp to the 
top of a great open salt pile, the con¬ 
tents of which may at the fullest period 
amount to 200,000 tons. 

To scientific manufacturers of salt 
the methods described may appear to 
be comparatively simple. It must, how¬ 
ever, be remembered that India is a 
land with a low standard of living, 
which can bear only light taxation, and 
can nut face the cost of an expensive 
installation. At all events the new meth¬ 
od of recovering salt, as applied at 
Sambhar, represents a great advance on 
the primitive system of manual labor 
and scattered heaping, described eurlier 
in the article, which has hitherto been 
in force. 



Transport on donkeys. In India 
this form of "gasoline” is cheap 



Spindle-legged laborers, men and 
women, extracting salt from a pan 
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Large-Scale Insect Trapping 

I N the dimmer of 1929 approximately 
17,500 Japaneee beetle trap* baited 
with geraniol were uaed by the United 
States Department of Agriculture in lightly 
infested areas, and in 1930 the number was 
increased to 25,583. The department recom¬ 



mends trapping only where there is a light 
in f es t a t ion. The baited traps attract bee¬ 
tles from a great distance and if used in 
heavily infested areas would draw abnor¬ 
mal numbers from neighboring properties to 
the property where the traps were used. The 
coet for bait and lor operating the traps 
was 11.66 per trap In 1929 and 91.63 in 1930. 

Synthetic Ham—What Next? 

T HE economic advantage of the cotton 
aeed was stressed by David Wesson, 
technical director of the Southern Cotton 
Oil Company and vice-president of the 
Weeeon Oil Company in a recent talk be¬ 
fore the Rochester Section of the American 
Chemical Society. The title of his talk was, 
“Why the Cotton Seed?" 

A new food product resembling horn in 
is shown by the speaker 
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cotton-seed meats, mixing the resnltent 
materiel with vegetable shortening end 
water and then cooking it. The cost of the 
food, figured on its protein content, will be 
approximately five cents a pound, according 
to Dr. Wesson, as compared to a cost of 
between two dollars end 93.50 per pound 
of protein for meet products end 13 dollars 
per pound of protein when this material is 
consumed as lobsters. The product la in an 
experimental stile at present but arrange¬ 
ments are under way to produce it in ton 
lots.— A. E. B. 


Winter and Summer Sunshine 

I N Toronto investigators found that • 
sharp increase in the ability of sun- 
-Jiine to prevent rickets occurred about the 
first of March. Colorado, the lend of sun¬ 
shine, has recently been subjected to a 
similar study by Dm. R. C. Lewis, G. M. 
Frumets, and H. B. Stein. They found that 
winter sunshine in Colorado coo tains a 
high concentration of biologically effective 
ultra-violet light and that there la no 
marked difference in the ability of winter 
and of summer sunshine in Colorado to 
prevent rickets. They feel that the reason 
why Colorado sunshine has such little sea¬ 
sonal variation U the fact that the rela¬ 
tively short-wave radiations reach that sec¬ 
tion throughout the year as a result of the 
high percentage of winter sunshine, the 
low humidity, and the small amount of 
smoke in the air.— M. F. 


A New “Whirling Watcher" 

A NEW type of atroboscope, a scientific 
device for “stopping" motion to study 
the behavior of machines operating at Ugh 
speed, has been developed in the depart¬ 
ment of electrical engineering at the Mates 
chusetta Institute of Te ch no lo gy. 

The name stroboscope m mu "whirling 
watcher," and those instruments have long 
been used to study motion. The new type 
of stroboeoope, which was dev el o p ed at 


M. I. T. by Harold E. Edgenon, a member 
of the instructing and research staff, opens 
up a new field of research in that it per¬ 
mits “stop-motion" photography of mov¬ 
ing machinery. Photographic exposures 
with the new instrument are made in a 
hundred-thousandth part of a second. 

The unique feature of the new strobo¬ 
scope is the electrical circuit which causes 
a condenser to discharge periodically 
through a thyratron mercury-arc tube. An 
intense blue actinic light of extremely 
short duration, precisely timed to corres¬ 
pond with the speed of the machine under 
observation, is produced by a large cur¬ 
rent through the tube, and makes it possi¬ 
ble to adapt the stroboscope for photo¬ 
graphic as well as visual observation. In 
the study of a synchronous motor, for ex¬ 
ample, the flashes occur as the north and 
south poles reach a given point in their 
whirling course. The thyratron is a tube 
that has been developed during recent 
yean by the General Electric Company. 



polos the 1 60 hortappwu r motor 
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New York Life Insurance Co. 

51 MADISON AVENUE, NEW YORK CITY 

(INCORPORATED UNDER THE LAWS OF THE STATE OF NEW YORK) 

A MUTUAL ORGANIZATION, FOUNDED IN 1845 


EIGHTY-SIXTH ANNUAL STATEMENT 


To The Policy-Holders! 

Most of us have labored together for a considerable 
period. 

My service in Nylic has covered forty-two years. I 
have been President of New York Life Insurance Com¬ 
pany for nearly twenty-four years. 

In twenty-four years you have numerically been 
multiplied by three; and your collective property in 
this Company has been multiplied by three and a half. 

You have made a great demonstration within i gen¬ 
eration of the power that lies in co-operation between 
“humans." You have become increasingly convinced 
of two great truths. 

First,— that “no man liveth to himself,” and the 
less he tries to do that the more truly and fully he 
lives. 

Second,—that men are naturally honest and that 
those in positions of responsibility and trust in busi¬ 
ness are more honest and much more capable than 
men are as a whole. 

Emerging from, the frightful financial disasters of 
1930, people are wondering if it was all or in large part 
necessary. They ai _ 


necessary. I hey ai_ 

asking why such heart- New York Life I 

breaking experiences BALANCE SHE 

should not naturally 
cease in countries or¬ 
ganized to preserve the Fjr>* Ujnjjj 

strength and the in- jLTrViX'.'T TT 578^55,548 

S iration that lie in in- s«4» •} *• Uakw 
vidual efforts and in 

the ownership of pri- . . •; 7M ’ 7S2 * M7 ' 

vate property. - 73.KLML0# 

American life insur- r*r Umm. Cut u>4 
ance reaches its present ^flCTniflO 

greatness just in time wwiwa*... $1,789,067,734.00 
to answer that ques¬ 
tion. It is true that we have had in this the freest and 
most individualistic section of the world (United 
States and Canada) a disturbing experience. Could 
it have been avoided substantially? 1 answer it could 
and some day such happenings will be largely avoided. 

As we emerge from this setback in our economic 
system we discover that one thing remains unchanged 
and substantially unaffected. 

It is slmost literally true that every man who owns 
property is poorer today than he was a year ago; but 
to the extent that his possessions are represented by 
Life Insurance he is as rich today as he was a year ago. 

They (his Life and Endowment policies) have not 
shrunk in value—except as he may have used them as 
collateral to relieve his needs in other directions. 

Suppose the total outstanding insurance a year an 
had been 220 trillions instead of half that—suppose the 
assets of the Companies had been 35 billions instead of 
half that. How much less would the speculation and 


loss have been in 1930? 

tier for a considerable ^ Insurance Companies will ultimately achieve 

those totals and greater ones and they will yearly 
d forty-two years I represent sn increasing and conservative factor in the 
: Life Insurance Com- whole property problem. 

-a. Life Insurance assets are not used speculatively, 

ve numerically been With relation to our total national wealth those assets 

ollective property in represent a steadily increasing factor. They increase 

d by three and a half. the factor of stability and decrease the factor of 

itration within i gen- chance. That gain has been steady for almost a quar- 

co-operation between ter century. Outstanding insurance will double and 

icreasingly convinced assets will double long before the wealth of these coun¬ 

tries doubles. The lesson of it all is that economic 
to himself.” and the changes of profound significance and of fundamental 

■e truly and fully he importance are taking place as the result of the amaz¬ 

ing growth of Life Insurance. Life Insurance does all 
illy honest and that that its devotees have claimed and now it emerges 

ty and trust in busi- from this world catastrophe substantially untouched 

» more capable than and . rendering a public service that few people ever 

realize. 

financial disasters of It was organized to mitigate the terrors of 

ras all or in large part death. It has become a valiant and an increas¬ 
ing defense against 

New York Life Insurance Company the economic disas- 

BALANCE SHEET-DEC. 31, 1930 ters that periodically 

liabilities devastate the busi- 


$1,668,055,18782 
a. 121,01454888 


urance Company the economic disas- 

r-DEC. 31, 1930 ter. that periodically 

liabilities ness world th * bU * i_ 

nbtfj •iii,.Ii«M Utl $l,588,057,72282 j n ot h er wor( ] (> we 

^ p, *‘ 72,541,7 888 # are * through Life In- 

7 4558778# «u ranee, in these great, 

’ ^ free countries, preserv¬ 

ing individual enter- 

kM*-*.$1,668,055,18782 prise and the rights of 

rai c*oiki|MK, F«n4. 121,0 1 2,548. 0 8 individual wealth and 

,,, „ it the same time we 

$1,789,067,734.00 re utilizing the almost 
:asurable power of 

united and c 

We are gaining on economic disaster and we shall 
go on gaining because Life Insurance will go on 
gaining. 

In free countries there is no way to stop speculation; 
to do that arbitrarily would not be consistent with the 
principles of freedom. Bull Yes, a great big Bull 
When Life Insurance has become the great reservoir 
into which the people put their savings increasingly, 
speculation will become relatively less and we shall 
finally have adopted almost imperceptibly, a new 
economic program. 

This will be founded on co-operation, brains and 
fidelity. That’s a pretty good description of the ele¬ 
ments that have made our Life Companies great— 
co-operation, brains, fidelity and, I add, hard work. 

The balance-sheet above will show what a splendid 
part your Company is playing in the total. 

DARWIN P. KINGSLEY. President 


DIVIDENDS 
Payable In 1931 
172,542,000 


NEW BUSINESS 

1930 

1900,897,000 


TOTAL RESOURCES 
Dec. 31, 1930 
$1,789,000,000 


Insurance in Force 
Dec. 31,1930 
$7,626,000,000 


Branch Offices in most of the Larger Cities of the United States and Canada. 
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So powerful it the new stroboscope that 
(till oad motion picture* of a lfiO-horse- 
power motor have been made while the ma¬ 
chine was running at foil speed. Although 
the rotor waa turning over at a rate corre¬ 
sponding to a ground speed of 95 miles an 
hour, every detail of the moving pans was 
shown as clearly as if the machine were 
standing still. Thus it was possible to 
study the characteristics of the machine 


pie, athletes who perspire greatly and fail 
to got enough water into ths body are 
likely to complain of cramps in the mus¬ 
cles of the thigh and the calf. Workers in 
extremely hot employment are likely to 
develop cramps which ire related to some¬ 
what the tame cause. During hard muscu¬ 
lar work, with or without high tempera¬ 
tures, when there is a great deal of per¬ 
spiration, the kidneys are ordinarity out of 


however, Caterpillar tractors wore Intro¬ 
duced on San Martin and Santa Rosa is- 
lands to take the place of the old-fashioned 
system of mining the guano by hand, and 
the birds were carefully watched for sign* 
of anxiety. 

On the appearance of the tractors the 
guanayet immediately manifested the keen¬ 
est interest and fell into solid military for¬ 
mations in front of and behind the ma¬ 
chines, inspecting every detail of the work 
in progress with profound enthusiasm. In¬ 
deed they marched and countermarched in 
such numbers that the tractors were oper¬ 
ated only with the greatest difficulty.— The 
Greet Log. 

Radio Pillow Sings to Sleepy Ear 

A SPONGE rubber pillow that sings and 
talk* to an ear placed upon it is the 
it product of a radio company of Cam¬ 
den, New Jersey. It is intended for use in 
hospitals. A radio unit within the pillow 
is connected to a central radio receiver. 
So quiet is this type of installation that 
only the patient with his head on the pil¬ 
low can hear the radio program .—Science 



Guana yes marching and countermarching with the, to them, curious tractor 


from the moment the power waa applied 
until it reached full speed. 

The new stroboscope is being used chief¬ 
ly to study rotating electrical machinery, 
but it can be employed to “stop motion'* 
in almost any type of machinery, and will 
be useful for studying the behavior of 
cams, spring#, valves, and other moving 
parts. 

The instrument will be particularly val¬ 
uable for the study of electrical machin¬ 
ery. It will make possible highly accurate 
studies of the angular displacement of mo¬ 
tors, generators, condensers, snd lines dur¬ 
ing switching or short-circuit disturbances. 
In the steel industry snd in many other 
manufacturing processes, motors are often 
subjected to violent sadden load changes. 
The new stroboscope will make it possible 
to see and record photographically just 
what happens in the motor under such op¬ 
erating conditions. 

Mutcle Cramps 

/"VNE of the most common complaints 
in recent years is muscle cramp, a 
form of pain which is closely related to the 
condition called “heat cramp.” For exam- 


action. In such caset » an enormous 

output of nitrogen i ine and reten¬ 
tion of chlorides. A salt* are Inst 

by free perspiring and s 
water is taken into the body, there is a rise 
in the diffusion pressure with a prompt 
onset of cramps. Prolonged sweating in¬ 
creases the concentration of chlorides in 
the perspiration, and decreases the per¬ 
centage of chlorides in the blood. The in¬ 
take of water during a sweat increases the 
excretions of both water and minerals. It 
is suggested that the prevention and treat¬ 
ment of such conditions involve taking wa¬ 
ter to which a small amount of salt is add¬ 
ed as, for example, a salt solution from 
OJ to 0.5 percent.— M. F. 

Machine-Minded Sea Birds 

T HE guanaye, or Peruvian cormorant, 
inhabits the islands in the Humboldt 
current off the coast of Peru. These Islands 
have for a century provided the world with 
the valuable fertilirer known as guano. 

The guanaye is protected by law from 
any molestation and until a few months 
ago no motor vehicle or airplane was per¬ 
mitted on or near its habitation. Recently, 


Radiator Fluid Doubles Machine 
Gun Firing Capacity 
ARM Aberdeen 

ii Ground have doubled the firing capac¬ 
ity of machine guns by using ethylene 
glycol, a chemical employed to keep auto¬ 
mobile radiators from freezing. 

In experimenting, the officers substituted 
the fluid for water in the cooling mecha¬ 
nism of the guns and found that they could 
shoot twice as long as formerly. The fluid, 
it was discovered, ceased boiling almost as 
soon as the order to stop firing was given. 

Water, it was said, continued to boil 
in the gun’s jacket for some time after 
cessation of fire. They added that the loss 
by evaporation was almost twice as great 
with water at with the chemical .—The 
New York Times. 


Sonic Altimeter for Fog Flying 

AN instrument which would give a pilot 
indispensable aid in fog flying would 
he a height indicator or an altimeter in¬ 
dependent of weather conditions—which 
the ordinary altimeter based on barometric 
principles is not. The General Electric 
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Industry daily finds new uses 
for this all-purpose board 


G LANCE over the articles listed on 
■ this page. Masonite Presdwood 
helps to build them. Their makers will 
testify that, with Presdwood, they are 
better and more durably built, at a de¬ 
cided economy in manufacturing cost. 

Presdwood is a versatile product 
Each day brings new uses, and each new 
use suggests another. Its users quickly 
endorse the idea of "making it out of 
Presdwood.” Somewhere in your own 
business, very likely, Presdwood can 
be of service to you . . . and it will 
serve you welL 

Smooth, grainless, and attractively 
finished, Presdwood comes in boards 
up to 12 feet long, or cut to order. It 
can be sawed, punched or drilled, and 
will not chip, crack, split or splinter. Its 


resistance to moisture and the fact that 
Presdwood does not warp is a valuable 
asset where products serve outdoors. 

In construction work, Presdwood lines 
concrete forms and produces concrete 
that needsnoexpensive hand-finishing. 
In the home, it makes beautiful wall and 
ceiling panels, turns waste space into 
delightful living quarters, helps the 
handy-man in any number of odd jobs. 

Write for the helpful Presdwood 
booklet. No cost; no obligation. Lists 
80 of its many uses and the best ways 
to apply finishes, which Presdwood 
takes so welL Simply send coupon. 
Your lumber dealer will be glad to tell 
you about Presdwood. 

MASONITE CORPORATION 

111 West Washington Street • Chicago, UL 


M a s onite 

STRUCTURAL INSULATION • INSULATING LATH 
PRESDWOOD • QUARTRBOARD 



For home* and business buildings— 
Masonite Structural Insulation 

vtaf. Tha —.SwMhyr^nhWfctMMMila Sv^mili—liSm 
I w p lH O iS iSW ll .i n . h.M .— Caw tariMS. pwpW MW i 

WMbU . jm Ar m ■»«. < , w f h eo Mfcw MUtag —mU . 

Mm H; I—lrth| USijwlfa tin Uwl pUnc b—, «M«Uaw. 


Send for 
FREE Booklet 

Mail the attached coupon 
today. It will bring you 
the interesting Masonite 
booklet every ho~- 


Masonite Corporation, Dept. M-4 • •**!. S 

111 W. Washington St, Chicago, Dl. 

Please eend me, free, the atory of Masonite. 

Name ....—- 

Street ..... 

City... ...-. State. .. 
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Company has now developed a tonic alti¬ 
meter, which hat been successfully tested 
by the Army Air Corps and which appears 
to meet this long felt want 

The sonic altimeter will give to the pilot 
the uncanny faculty the bat is said to pos¬ 
sess—that of measuring distance from an 
object by the time which a sound takes to 
travel to and be reflected from the object. 
At least that is the time-honored explana¬ 
tion of the bat's ability to fly in pitch 
darkness and yet avoid all obstacles. The 
bat apparently emits a very high pitched 
note imperceptible to human ears. 

The source of sound in the sonic alti¬ 
meter it a specially designed high-fre¬ 
quency whistle, mounted in n megtphono 
which points down toward the earth. The 
air supply for the whistle is obtained by 
“bleeding” one of the engine cylinders 
through a check valve into a small storage 
tank. The supply oi air required is so small 
that the functioning of the engine it not 
affected. 

The receiving apparatus consists of a 
megaphone, also pointed downward, mount¬ 
ed In the tail of the airplane to receive the 
echo. This receiving megaphone la con¬ 
nected to the pilot’s ears by a tube which 
terminates in an ordinary pair of steth- 


as low as SO feet and as high as 1000 feet 
can be accurately determined by this in¬ 
strument, which should certainly increase 
safety to a marked extent.— A. K. 

International Aviation 

I N the first chspter of his hook, “Inter¬ 
national Control of Aviation," Profeasor 
Kenneth W. Colegrove summarizes in splen¬ 
did fashion the problems of international 
aviation. One phase concerns the regula¬ 
tion of aircraft in the course of interstate 
journeys. The second include# the develop¬ 
ment of airlines and manufacture of air¬ 
craft by governments as a means of pro¬ 
moting their trade, colonial expansion, and 
national defense. A third phase concerns 
the regulation and limitation of aircraft 
aa a weapon of war. 

The first problem is a matter on which 
jurist* and statesmen have long worked. 
Is the air free, or ha* a government abso¬ 
lute sovereignty of the air above its bor¬ 
ders? What i* the nationality of aircraft? 
Should it be registered under a flag? 
Should the nationality of the proprietor 
determine the nationality of the aircraft? 
What if the pilot is of different national- 


Ity titan the proprietor? The movemesrt to¬ 
ward international control la confronted 
with the problem of determining what,... 
questions properly belong to internationel, 
regulation end what should be left to indi-. 
vidual states. 

Nationalistic rivalries, with the airplane 
a* a new medium, is a subject to ha pon¬ 
dered by statesmen and people*. Should 
nation* take on the burden of airlines, in 
themselves unremuneratlve, as a matter of 
national defense? 

Finally what of limitation of military 
aircraft? Battleships may be scrapped, hot 
will peace he furthered thereby, if power¬ 
ful aircraft are built without limitation? 

Professor Colegrove’* splendid book gives 
much food for thought Apparently net 
only the engineer and operator have thought 
seriously of aviation.— A. K. 

The Focke-Wulf “Ente” 

T HE type of plane known as “Canard" 
in French, “Erne” in German (“duck” 
in the vernacular), i* not new. Santos- 
Duroont tried a Canard way back in 1907, 
calling his craft thus because of its resem¬ 
blance to a duck in flight, and in 1906 Voi- 
sin made experiment* with a similar type. 
In the United States, our readers may 
recall the efforts of Lieutenant Fertile, who 
perished in an unfortunate flight with a 
machine of similar design. Focke. in Ger¬ 
many, however, seems to be carrying on 
experiments with this type of “tail-first" 
airplane with fresh determination and 
success. 

There are several advantages which may 
perhaps be considered inherent in this type 
of plane. 

First of all, the Canard type cannot 
readily nose over even in the worst land¬ 
ing, because the center of gravity is so far 
behind the nose of the machine and the 
small front wheel 

Secondly, it is very difficult for the 
Canard type to stall; that is, have its wing 
meet the wind at too large an angle. The 
auxiliary wing at the front 1* placed at a 
larger angle of incidence than the rear 
or main wing. If the airplane noses up too 
much, it is therefore the front wing which 
“•tails." When this happens, the nose of 
the machine loses lift, and therefore the 
craft as a whole nose* down. Stalling is 
avoided and this means the prevention of 


osoope ear-pieces. An acoustic filter in the 
listening line reduces the engine noises. 

The operation of the device is as fol¬ 
low*: The pilot opens a needle valve which 
allow* the check valve to pas* air to the 
tank up to about 100 pounds pressure. At 
the same time he close* the switch which 
staru the motor-operated whittle valve. He 
also place* the stethoscope ear-pieces in hi* 
earn. Each time the whistle valve sends out 
g blast a pointer on a timing point starts 
moving uniformly around its scale. The 
time taken to hoar the echo is a direct 
measure o! the height, and the scale on the 
timer U to arranged that the height b read 
directly. 

We can imagine the pilot guided to a 
field by a radio beacon, informed of tha 
boundaries of the airport by an electro- 
magnetic signaling system, and making 4 
safe landing by measurement of the height 
above the ground by use of the sonic alti¬ 
meter, all in the dessert fog. Altitudes of 
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jj^A WARNING to men 

who would like to he independent 
in the next five years 


■'R^DU CAN tell a $30 a week man 
X how to make $40 a week. 

You can tell a $50 a week man 
how to make $75 a week. 

But you can’t tell a $5,000 man 
how to make $10,000. He’s got to 


Between $5,000 and $10,000 a year 
is where most men of talent stop. 

Health, youth, good appearance, 
brains will carry a man far in business. 

But you cannot draw forever on 

that bank account unless _ 

you put something else in. 
Somewhere between $5,000 
and $10,000 a year you will 
stop dead. 

Those who go on add 
something to their equip¬ 
ment at the same time they 
are drawing on it. 

Profound changes are 
taking place in business— 
this year, this month, now. 

The man who sees in these 
changes his opportunity for 
independence and power 
is the man who will make 
his fortune in the next five years. 

B UT this opportunity, like all 
great opportunities, is fraught 
with danger. Business today is new 
and complex. The old rules will no 
longer work. 

A whole new set of problems is 
presented by production. 

Foreign markets have become a 
vital issue. An entirely new con¬ 
ception of selling is replacing the old 
hit-or-miss way. 

The man who would take advan¬ 
tage of opportunity today dare not 
grope. His experience is a dangerous 


guide. He has no time to figure out 
all the possibilities and pitfalls. 
He lacks contact with the big, 
constructive minds of business. 

IIow can he seize the opportunity 
and escape the dangerst 

F OR two years the Alexander 
Hamilton Institute has been lay¬ 
ing the foundation of a new Course 
and Service for the leaders of to¬ 
morrow. 

The ablest business minds-the men 


Men who are 
satisfied with 

* 5,000 

a year 

will not be interested 
in this Announcement 


who have had most to do in shaping 
present-day tendencies—have con¬ 
tributed greatly. Read the names of 
just a few of them: 

Alfrrd P. Sloan, Jr., Pratidmi, General 
Motor* Corporation. 

William P. Merrill. Prendtnt, Remington 
B.nd, Inc, 

Hon. Will H. Hair, Prttident, Motion 
Picture Producer* and Diatributori of 
America, Inc.; formerly U. S. Port matter 
General. 

Brvcr Barton, Chairman cf iht Board, 
Batten, Barton, Dunlin* fc Otbora, Inc., 
AdvwtiMf Agent*. 

John T. Madden, Daan, School of Com¬ 
merce, Account* and Finance, N*w York 
Uabrontty. 

Da. Julius Klrin, Tht Auidant Star*- 
tar* U. a Department of C 


Frederick H. Eckbr, Prtrident , Metro¬ 
politan Life Insurance Company. 

Hubert T. Parson. Pmidant, F. W. 
Woolworth Company. 

David Sarnoff, President, Radio Corpo¬ 
ration of America. 

Coldt M. Chester, Jr., Prtiidant, Gen¬ 
eral Foods Corporation. 

Men who are satisfied with depart¬ 
mental jobs and small earnings will 
not be interested in this type of 
training. It is offered to the kind of 
men who want to become officers of 
their companies or go into business 
for themselves. 

Representing the condensed ex¬ 
perience of the best business brains 
in the country, it offers real help to 
executives in meeting the difficult 
business conditions of today. 

A BOOKLET has been prepared which 
tells about this new Course and 
Service. Its title is “What an Execu- 

_ tive Should Know.” It 

should be read by every 
man who faces the respon¬ 
sibility of shaping his own 
future. It is free. 

We will send you this 
booklet if you will simply 
give us your name and 
address on the coupon 
below. But we do not urge 
you to send for it. If you 
are the type of man for 
whom the new Course and 
Service has been construct¬ 
ed, if you are determined 
to take advantage of the 
rich opportunities of the next five 
years, you will send for it without 
urging. 

To tha Alexander Hamilton Institute, 489 
A*tor Place, New York City. (In C a n a d a, 
addre** Alexander Hamilton Institute, Ltd., 
C. P. R. Building, Toronto.) 

Send me "What an Executive Should 
Know,” which I may keep without charge. 


Na 
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the dreadad, and very often fatal, apln. 

Third, the occnpanta of the craft have 
a certain protection in the fact that the 
note of the machine is so fkr from their 
compartment. Even if the machine craahea 
head on into the ground, most of the 
length of the fuselage acta aa a shock ab¬ 
sorber. 

The mounting of two engines out on the 
wings is another measure of safety. Even 
if the engines let go, on a crash landing, 
they are not likely to injure the occupants. 


This original design gives a certain 
amount of promise and results of experi¬ 
ments with it will bo carefully followed in 
the United States.— A. K. 


Overseas Travel Greater In 1930 

M ORE Americans traveled abroad in 
1930 via the Port of New York than 
ever before. For 12 months up to the end 
of November 1930, a total of 673,445 United 
States citizens passed in or ont of Sandy 



York, with the approval and co-operation 
of the Curtiss-Wright Flying Service, 
Is expected to establish a new vogue among 
the model enthusiasts of the country. The 
models are scale-reduction, non-flying 
models of the more popular Curtiaa-Wright 
ships. They will be told In complete con¬ 
struction sets through the Curtiss-Wright 
distribution facilities and will alto be 
available to toy dealers throughout the 
country. 

The kita will be packed in a modern and 
attractive cardboard box, sealed by the 
manufacturer to prevent loea of any of 
the parts, They will be known aa the “Offi¬ 
cial Curtiaa-Wright Models" and will be 
marketed partly under the supervision of 
the Curtiss-Wright Flying Service, Model 
Division, 27 West 57th Street, New York 
City. 

The first three models will be the Curtiss 
Hawk Pursuit plane, the Curtiss Condor 
transport plane, and the Travel Air Mys¬ 
tery S racing type plane. 

While these model* are non-flying, scale 


The latest Ente is illustrated in our three 
photographs. It is powered with two Sie¬ 
mens Sh-14 engine* of 110 horsepower 
each and its specifications are: Length 
over-all, 34 feet 6 inches; wing span, main 
wing, 32 feet 10 inches; wing span, for¬ 
ward wing, 16 feet 5 inches; area of main 
wing, 317 square feet; area of forward 
wing, 64.6 square feet; weight empty, 2585 
pounds; disposable load, 1045 pounds; 
gross weight, 3630 pounds; maximum 
speed, 88 miles per hour; cruising speed, 
80 miles per hour; landing speed, 52 miles 
per hour; climb to 3280 feet in 8.3 minutes. 

These performances are not high, but 
then the Ente is quite heavily loaded in 
proportion to its power. Also there is a 
source of inefficiency in the fact that there 
it an auxiliary wing ahead to disturb the 
air flow over the main wing. 

In ita structure the Ente follows more or 
less conventional limes. Immediately in 
front of the leading edge of the main wing 
begins the three-place passenger cabin 
entered by a door on the right side. In 
front of the passenger cabin the top of the 
fuselage sweeps down to the pilot's cock¬ 
pit. The fuselage ends in a blunt point 
above which it support* the front wing on 
a series of struts. 

The forward wing is trapezoidal in shape. 
Ita trailing edges are recessed for the ele¬ 
vators. These are balanced and supported 
by a number of brackets, so that a slot is 
formed between the fixed auxiliary wing 
and the elevators. The slot becomes nar¬ 
rower when the elevators are depressed for 
climbing, and larger when they are raised 
for nosing down. 

Because the center of gravity of the ma¬ 
chine lies so far back, the vertical fin has 
to be made of enormous proportions, so as 
to equal the effectiveness of a moderate 
fin on the conventional airplane, placed far 
back of the center of gravity. To the large 
fin la attached a large narrow rudder. Even 
with these large vertical surface* some dif¬ 
ficulty appears to have been met in keeping 
the plane on a straight course. That is why 
two relatively large fin surfaces have been 




between the engine nacelle* 
p_.Th«s* Wing fin* are toed-in, perhaps 


two wing-mounted engines fails. 


Abovt: Focke and his 
pilot Edxard in from 
of the Ente. This view 
show* plainly the aux¬ 
iliary surface* placed 
at the extreme nose 
of the fuselage. Right: 
The forward auxiliary 
wing, showing mount¬ 
ing, elevator, and slot 



Hook, an increase of 27,553 over the same 
period ending November 1929. Also during 
the same period, 34,296 more non-emigrant 
aliens departed than in the previous year. 

These increased movements more than 
offset the drop in the number of inbound 
aliens bound for these shores, and which 
has been brought about by a downward 
revision in national quotas and stricter 
supervision of admittances. 

New Line of Scale Model 
Airplanes 


T HE new line of model airplanes short¬ 
ly to be introduced by the Selley Manu¬ 
facturing Company, Inc., of Brooklyn, New 


reproductions, the plans are accurate 
enough for an expert model builder to 
make them into flying model*. 


A New Compass 
AIRCRAFT flights ate constantly in- 
X JL creasing in duration and distance and 
require a correspondingly greater amount 
of navigation over unfamiliar territory and 
through fog and darkness. The compass 
therefore becomes more than ever an in¬ 


fo a new compass, termed the Pioneer 
Straightway Compass, made by the Pioneer 
Instrument Company, everything has been 
done to reduce period and overswing. 



The from view ot the Bote shows the abnormally wide l and in g gasr, with struts 
running directly to the engine n a cafl s s Not* the vertical fins near wing tips 
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The HOW, the WHERE, and the WHEN 
of Profitable Business 



A FTER the right product has 
L been made at the right price, 
the HOW of telling it profitably lies 
in determining the WHERE and the 
WHEN of the market. 

The WHERE of profitable business 
is only partially geographical. A re¬ 
search of the U. S. Department of 
Commerce shows that 237 counties 
in the country, only 8% of the total, 
do 81% of all industrial purchasing. 
Another research of the U. S. De¬ 
partment of Commerce shows that 
10 % of all manufacturing estab¬ 
lishments in the country do 78% of 
all business and employ 70% of all 
workers. 

Thus, concentration in areas where 
purchasing power is greatest and 
further concentration among the 
larger esta b li shm ents in these areas 
constitute the WHERE of profitable 
business. 

The WHEN of profitable business 
is both actual and psychological. 
The FORBES Map of Business Con¬ 
ditions shows where business is 
•ctumlly good. The WHEN of 
profitable business is determined also 


by the mental attitude of managing 
executives. 

Readers of FORBES are given not 
only the facts of business but fore¬ 
casts of economic, sociological, and 
financial trends as they affect the 
future. And, in addition to supply¬ 
ing facts and forecasts, FORBES 
is edited with the intent to rouse 
men to action. The reading of 
FORBES impels executives to con- 
quer circumstance and carry out 
aggressive and intelligent business 
development programs. The edi¬ 
torial pages of FORBES determine 
the actual and psychological 
WHEN of profitable business. 

For an economical and effective ad¬ 
vertising program to sell products to 
commerce and industry, the adver¬ 
tising pages of FORBES are the 
HOW, the WHERE, and the 
WHEN of profitable business. Here 
is a market concentrated among 
those who decide on purchases in 
large.volume concerns in preferred 
buying areas. 

Send for facts on the HOW, the 
WHERE, and the WHEN of prof¬ 


itable business as indicated by the 
research of the U. S. Department 
of Commerce correlated with facts 
on FORBES circulation. Check the 
list for the exhibits you want. 


A- Dept, of Commerce survey of pre¬ 
ferred U. S. purchasing areas and 
FORBES circulation count in thoea 


Summary of Dept, of Commerce 
facturing among largo-volume con¬ 
cerns rated over #1,000,000 sub¬ 


scribing to FORBES. 

Reprint of FORBES Map of Busi¬ 
nas* Condition* for past twelve 
months. 


FORBES SAA 

120 3th Avenue, New York 

Name. 

Position. 


FORBES 


BUSINESS, FINANCE, 
BUSINESS OF LIFE 


PuNilhtd twiet a aw* ik. Sold at amttondj. 35c a copy, da***/ nbttriprtta. 34 ittutt. $5.00. B. C. Porbct, Editor, 130 Fifth Avertt, Ntv Ytrh. 
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To do ibis, the wight of the magnetic 



and yet the magnetic control ha* been mad* 
particularly strong. 

The Indicating element differ* from the 
conventional magnetic type in that the cir¬ 
cular compata card has been eliminated 
to reduce weight and surface friction. It 
la now replaced hy a spider which carriea 
two broad parallel bars, treated with lumi¬ 
nous material. The spider also support* 
magnets made of special cobalt steel of 
great magnetic retentivity. An accurately 
hardened and lapped steel pivot is placed 
above the center of gravity of the magnetic 
system. When the point of the pivot rest* 
in the sapphire cup jewel, the spider is 
perfectly balanced, and the luminous lias* 
and the magnet* are horizontal. Great care 
is taken in the manufacture and assembly 
of the pivots and sapphire cupa so that 
friction it practically eliminated. 

The magnetic element is contained In a 
cylindrical bowl which is filled with a 
water-clear mineral apiriu This liquid 
serves to damp the motion of the magnetic 
element against oscillation while allowing 
it to remain sensitive to changes in direc¬ 
tion, The bowl is fitted with a routable 
glass covered ring which can be locked into 
position by a thumb-lever on the side of 
the compass. A circular card with the 
cardinal points Indicated by letter* and 
the intermediate point* by numeral* 1* per¬ 
manently fixed under the glass cover and 
routes with it. Two parallel line*, which 
are coated with luminous paint, and are 
of the same width as the lines on the mag¬ 
netic element, cross the center of the cir¬ 
cular card in a north-south direction as 
shown in the illustration. 

To steer a course, the top of the com¬ 
pass is turned until the desired heading 
coincides with the lubber-line, which coin¬ 
cides with the axis of the airplane. The 
top ring is then locked into place by a 
thumb-lever, and the piano it steered until 
the two lines across the glass face are 
parallel with the two line* on the magnetic 
element. The ship ia then on the desired 
heading. 

By using the parallel-line method of in¬ 
dication, the possibility of error* in reading 
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is eliminated. The conventional magnetic 
compass must be observed from • position 
directly in frtmt of the instrument, other¬ 
wise an error known a* “parallax” is made. 
Therefore, the parallel Usee greatly sim¬ 
plify steering. The permanent setting 
relieve* the pilot of remembering his 
heading. 

Such a compass must not leak when the 



New Straightway compass, showing 
parallel lines mantionsd in text 


altitude changes as much as 30,000 feet, 
and neither 122 degrees above nor 30 de¬ 
gree* below zero, Fahrenheit, mutt cause 
it to leak or freer tu—A. K. 


Fastest on Land 

O N Daytons Beach, Florida, Captain 
Malcolm Campbell on February 4 
raced hi* specially-built Bluebird along the 
sands at the tremendous rate of 245.733 
miles an hour. Before passing the measured 
mile of the course, be had taken a flying 
start of 5% mile*. His achievement puts 
him far ahead of the previous world record 
for land vehicle* which waa held by the late 
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Sir Henry Segrave, also an Englishman , 
whoso speed was 231J mile* an hour. 

The accompanying Illustration, repro¬ 
duced through the courtesy of The Autocar, 
British motor magazine, show* details of 
construction of the new reoord holder, the 
Bluebird. It is driven by a 12-cylinder N«- 
pier-Lion aviation engine, the rating of 
which is said to be 1450 horsepower. The 
body and wheel* are carefully streamlined 
and a large tail fin, similar to a rudder 
except that It is rigid, act* as a stabiliser 
to make straight-forward steering easier at 
high speed*. 

It will be noted from the illustration 
that the radiator is not a part of the stream¬ 
lined body but aits forward so that air 
passing throngh it is ejected along the 
outside of the hood. This design was adopt- 
ed to prevent interference that would be 
caused by the increased wind resistance 
if the air were allowed to fill the inside 
of the body and emerge-into the “cockpit” 
or other outlet* toward the rear. Cooling 
water enters the radiator through one up¬ 
per tube and returns through two others. 

In order that the driver might ait as low 
aa possible and tbu* give greater stability 
to the car, the drive i* geared and offset 
to one side. This feature ia shown in one 
of the drawing*. Other details are more or 
lea* self-explanatory hut the jack housing 
i* unusual. This consists of a casting, 
bolted to the spring, through the tubular 
part of which a special screw jack 1* in¬ 
serted when it i* necessary to change 
wheel* or tire*. This was deemed necessary 
because of the great weight of the front 
end of the car. 


The Biologic Detective 

ETAILED studies of the reactions of 
the human body under various condi¬ 
tions have caused the development of a 
new science which may very well be called 
biologic detection. Already it has been 
shown that ultra-violet ray* bring about 
fluorescent appearances which serve the 
purpose of detection. Thu* a strand of 
hair found near the body of a dead indi¬ 
vidual might have belonged to any one of 
three people who had hair similar in ap¬ 
pearance to that which constituted the evl- 
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.Imi/m- Hie application of ultra-violet light 
to the hair under euspicion revealed a 
pnrpllah luminosity -which was visible in 
the halt of only one of the three people 
Bader suspicion. It was found that the lu¬ 
minosity of the hair was due to the large 
quantities of aspirin which had been taken 
by and excreted in the hair of the individ¬ 
ual concerned. 

Hie biologic detective uses the X ray 
and ultra-violet rays for finding concealed 
things. He uses chemistry to determine the 
amount of alcohol in the circulating blood. 
He hae investigative methods which show 
not only the age of blood stains but also 
the species from which the blood happens 
to have come. He has tests indicating pos¬ 
sible paternity of e child, and by use of 
finger prints he obtains evidence of the 
greatest value in determining human re¬ 
lationship and in identifying suapected 
characters. The application of the micro¬ 
scope, the biologic precipitation tests, ul¬ 
tra-violet and spectroscope studies, and 
similar methods, are now a part of the 
regular practice of the biologic detective. 


Big Gain for “Lucky Strike" 

T HE excellent showing of the American 
Tobacco Company is due in large mea¬ 
sure to the success of its advertising cam¬ 
paign on “Lucky Strike" cigarettes. Sales 
of this brand in 1930-showed an increase 
of about 6,000,000,000 over 1929, while the 
cigarette industry of the country as a whole 
lost slightly. Other products, however, are 
also profitable, with half a dozen or more 
of American’s lesser brands contributing as 
much as 250,000 dollars annually to earn¬ 
ings; though “Lucky Strike" cigarettes and 
“Cremo" cigars, the two brands to which 
practically all of the advertising is devoted, 
are the only onea showing large sales gains. 

There has been no recent change in the 
trend of American Tobacco’s operations, so 
that a further increase for 1931 seems 
reasonable. In this case, payment of an 
extra dividend before the end of the year 
might well he looked for, American Tobac¬ 
co having followed for some time a policy 
of declaring extra dividends generously. Of 
course, American Tobacco’s growing busi¬ 
ness necessitates the retaining of a sub¬ 
stantial part of earnings to add to manu¬ 
facturing facilities and to inventory, which 
is bought three years ahead. Both of these 
items will show increases in the December, 
1930 balance sheet over the figures of the 
year before.— Barron's. 


Addison’s Disease 

A DDISON’S disease is not a common 
.condition. It is usually tbe result of 
•ome pathologio change involving the 
adrenal glands. In the past, patients with 
this disease have gone progressively down¬ 
ward, although having occasional remis¬ 
sions, bat death ensued almost invariably 
after s fairly brief period. Heretofore, the 
treatment has merely included rest, 
warmth, relaxation, and good hygiene, with 
an attempt to supply In tome manner the 
deficient aubetanoe, although until recent¬ 
ly no active extract of the cortex of the 
adranal waa available. 

Daring tks last five yean, investigators 
In various clinics have been attempting to 
wolate the active s ub stan ce exactly as ac- 
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users savin* more than 

’$.000,000 A YEAR 


IRON FIREMAN cots foal Nils ...provides 
steady, automatic beat... prevents smoke 
... saves labor. 

Success in your business, or economy 
in your home—each hangs on a tingle 
thread: Kttpyour costs below your income. 

A recent survey shows that, in busi- 
nc*» installations, Iron Fireman sav¬ 
ing* represent average earnings of 39.4 
per cent per year through fuel savings 
alone. In residences, the survey showed 
average savings of $90 a year on fuel 
aloac. Iron Fireman users will save 
more than $3,000,000 in 1931. Will 
you get your shun of tbtst savings? 

Lot Iron Fireman Help Pay for b«lf 
Iron Fireman can be purchased on the 


time payment plan. Fuel savings and 
other economies of operation will go 
far toward meeting your monthly 
payment*. 

Write for illustrated literature, or 
ask your Iron Fireman dealer to send 
an engineer to examine your beating 
plant or boiler and estimate your pos¬ 
sible savings. Use thecoupon. IronFire- 
nun Mfg. Co., Portland,Ore. Branches 
or subsidiaries in Cleveland, Chicago, 
, Louis, New York, Milwaukee. 
Dealers everywhere. 
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Pyrex pip** running through the offico of • chemical plant enable an executive 
to keep e constant check on the color and so on of liquid flowing through them 


live substances have been isolated from 


the pancreas, the thyroid, the pituitary, 
and the liver. Apparently the long-sought 
substance has now been made available, 
since Drs. Swingle and Pfiffner of Prince¬ 
ton University and Dr. Hartman of the 
University of Buffalo have secured a sub- 
•tance which will prolong indefinitely the 
Uvea of animals from which the adrenal 
glands have been removed. Moreover, in 
e large clinic in the United States, seven 

dy with apparently excellent results. They 
recovered their appetites, gained in weight, 
and felt much belter. 

Here is another example of what can 
be accomplished in scientific medicine by 
logical scientific experimentation. It must 
be pointed out that in thia case, as well 
as in the discovery of insulin, dogs have 
been used. The result has been the possi¬ 
bility of longer and useful lives for human 
beings who previously would invariably 
have died.— M. F. 


Chemical Glassware Invade* 
the Plant 

T HANKS to recent advances in the tech¬ 
nology of glass manufacture, the famil¬ 
iar laboratory glassware of the chemist is 


now available for the large scale operations 
of the factory. Class pipe lines of Pyrex 
are being used for handling many liquids 
because such pipe does not corrode, is heat 
resistant, and permits constant visual in¬ 
spection of rate of flow, color, and consis¬ 
tency. Pyrex fittings permit the same flex¬ 
ibility of layout as metal pipe and fittings. 
Installation requires no specialised skill- 
no tool other than a wrench. Cast aluminum 
split flanges fit over the pipe ends and s 

other suitable material is used between the 
flange faces. 

The photograph shows a section ol glass 
pipe in a modern chemical plant where it 
runs through the office of an executive who 
is thus able to see the condition and rate 
of flow of the liquid by merely glancing up 
from his desk.—A. E. B. 


Laboratory on Wheels Tests Milk 

T AKING the milk testing laboratory to 
the milk sample, instead of the milk 
sample to the laboratory is a new procedure 
recently started by the New York State De¬ 
partment of Health, of which Dr. Thomas 
Parran, Jr„ is commissioner. Two labora¬ 
tories on wheels have just been put into 
operation by the New York State Depart¬ 


ment of Health to provide facilities for 
accurate examination of milk samples any¬ 
where In the state. The laboratories will be 
used in the milk-supply study authorised 
by the last legislative session to bring about 
more effective sanitary control 

Passenger buses were adapted for the 
purpose by removing the usual seat* to 
provide a space of 7 by 18 feet for equip¬ 
ment, according to a description in Health 
Newt. Laboratory benches are installed 
along the sides and across the back of 
eacli bus, and a sink with hot and oold 
running water is provided, a small water 
storage tank under air pressure, which may 
be filled from outside the bus, serving gs a 
source. 

Most ol the equipment is electrical; there 
are an electric water heater, incubator, re¬ 
frigerator. autoclave, sterilizing oven, unit 
heater, fans, lights, and the like. Although 
the incubator is operated by storage bat¬ 
teries, most of this equipment makes use 
of an electric meter fitted with long lead-in 
wires to connect the bus to a 110-volt 
power circuit when the bus is standing at 
a milk station or plant. A Babcock tester 
for butter fat determinations, as well a* 
microscopes and other equipment for bac¬ 
teriological examination of samples, is 
included in the equipment. 

In addition to determination of the sani¬ 
tary qualities of the larger milk supplies 
throughout the state, the two traveling 
laboratories will make possible more or less 
pioneer work in some of the strictly rural 
communities, the report states.—vf. E. B. 


New Evil-Scented Denaturant not 
Deadly 

ENATURING of industrial alcohol— 
not hy poisonous wood alcohol, but 
by a new substance which smells like every¬ 
thing evil, which cannot be removed by 
bootleggers and which will not kill even 
if taken internally was begun on January 
1. Alcotate, as the new denaturant is called, 
will be substituted for methanol in all 
completely denatured alcohol formulas, ac¬ 
cording to an announcement by Dr. J. M. 
Doran, Commissioner of Industrial Alcohol. 
Elimination of methanol in specially de¬ 
natured formulas also is contemplated, but 
such action will require further considera¬ 
tion before it is made effective. 

The Commissioner's decision to abandon 
the use of the poisonous denaturant had 
been anticipated for some time, as chemists 
of the Bureau of Industrial Alcohol haul 
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bees •working on the development of e 
noa- poisonous but bootleg-proof denatured 
for the peat three years. Action by Commie- 
ekmar Doran probably vree haetened by re¬ 
newed agitation in Congreee thie eeaeion 
egaiftet aontinued uee of toxic denaturante. 

Alootate it a derivative obtained from 
California petroleum in the cracking pro¬ 
cess and ia extremely obnoxious both in 
odor and taste. Commissioner Doran is 
convinced that the new denatured cannot 
be removed from industrial alcohol by auy 
chemical process, thus preventing the use 
of alcohol so denatured as a beverage. It | 



This new 50,000-watt lamp with a 
1,500,000 lumen output delivers 
light equivalent in amount to that 
used in 50 average homea. In 3- 
pound filament contains sufficient 
wire to make 125,695 twenty-five- 
watt Mazda bulbs. This lamp is 
for use in taking talking pictures 

lias been subjected by the Bureau's labora¬ 
tory to all knowu “bootleg" treatments, such 
aa filtering through carbon and fractional 
distillation in column stills. 

The present completely denatured formu¬ 
las to which, said Dr. Doran, an increas¬ 
ing number of fatalities has beeu attributed, 
contain 4 percent of natural wood alcohol 
and 0.75 percent of aldehol. The new for¬ 
mulas will substitute for the wood alcohol 1 
precent of alcotate and increase the aldeho) 
content to 1 percent.— A. E. B. 

Unsuspected Heart Disease 

I N Cincinnati, the Heart Council re¬ 
cently investigated 1000 white men 
working In machine and hand tool shops 
as to the presence of physical defects that 
had not previously been found. Many men 
employees over 40 years of age refused 
to be examined for fear the examination 
might result In loss of employment. Previ¬ 
ous to examining the mechanics, 1000 
clerks had been carefully studied. 

As an indication of the importance of 
esrfy Infections on the heart in later years, 
2L9 percent of those who bad lesions of 
the heart had had tome of the common 
Infectious diseases and 31 percent of all 
/of the men examined had signs pointing 
to various irregularities in the heart. A1- 
■Met one half *f all of those who were 
. (mesa mm to page 377) 



"Atlantic Flyer Saved at Sea—Night of Suspense is Broken.” “Son 
Rescues Mother from Flames." “Goat Wanders Into Hospital." 
Adventure ... drama ... comedy .. . news! News flashed from every 
corner of the world — spun into print by whirling presses long before 
dawn streaks the eastern sky. 

“Extra! Extra! Extra!” the newsboys cry, "All about de big 
moidcr-r-r!" And while they shrill their wares in the wan, bleak hours 
of early morning, deft fingers slip the "extra” under the door of your 
Statler room. 

This “extra” service gives you the news of the day the minute you 
crawl out of your soft, warm bed ... tells you of those events that bear 
directly on your business... contacts you with the world at large even 
before you’ve had your morning orange juice. 

Our guests appreciate this Statler "extra”— and many of them tell 
us it’s one of the reasons they use our hotels. And whenever we hear 
these friendly comments, we dedicate ourselves anew to the privilege 
of making them comfortable. 

You have told us that you like the radio and private bath and circu¬ 
lating ice water with every room — and the courteous service of our 
Statler-trained employees. And we assure you that the hotels which 
first provided you with these and other “extra” comforts, are always 
finding new and pleasant ways to make your stay with us enjoyable. 


A newspaper is slipped under 
your door every morning. It is 
one oj the Stutter "extras” for 
which no charge is made. 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


X amateur telescope making was placed little friction that the piston will move of 

before our readers and nearly every issue its own weight. The cylinder is monnted 

of the magazine since then has contained horizontally so that the changing weight 

in one place or another the description of of water will not affect the rate. The ap- 

_ paratus works much better 

than we expected. No trem¬ 
ors due to the drive can be 
detected, even with a high- 
power eyepiece. The motion 
is smooth and steady.” 

The principle of the clep¬ 
sydra is simply water escap¬ 
ing through a minute 
opening. This allows a piston 
gradually to move and the 
piston rod actuates the tel¬ 
escope tube through some 
mechanical connection; in 
the present case by a length 
of picture wire. It is said 
Harold A. Lower’s clepsydra telescope drive that one must be fussy with 

details in order to make one 

some activity or other of the amateur of these things work accurately and smooth- 

worker. We receive numerous inquiries |y. In fact, that is just what we had advised 

from readers who apparently have noticed Lower before he made it, but it didn’t stop 

this department for the first time and who him and he “proved the pudding.” Later 

either regard it as an isolated account or he sent us a word of warning based on the 

suspect it of being a department which may experience he gained: "First," he says, 

have appeared possibly us many as two or “there should be a screen to prevent dirt 

three times before. But matter on amateur's in the water from getting into the needle 

telescopes has appeared in about 60 back valve which lets the water out. Secondly, 

numbers of the Scientific American. the needle valve requires a fine control; an 

old radio vernier dial works fine." The 

T HIS month, instead of the usual de- cylinder is usually placed on the north but 

scrlption of telescopes made by the Mr. Lower moved it to the east side, as 

amateur from the instructions in the shown, in order to photograph it. 

Scientific American hook “Amateur Tel- Lower sends in a detailed criticism of 
escope Making,” we present a few “acces- his own flat; it is only a maiden effort, he 

soriea” and tome odds and ends of the art. says. The edge is turned (they usually are) 

One amateur who seems to be everlastingly but he expected that and purposely began 

at it it Harold A. Lower of San Diego, with a larger disk (12 inches) than the flat 


California (1032 Pennsylvania Avenue). he needed. Just inside the edge there is a 

We have published photographs sent by raised zone of half a fringe (less than 

Lower on one or two previous occasions 1/200,000 of an inch). The irregularities 

and now we show one of his water-clock near the center will be in the shadow of 

drive; also one of a flat he has made. the secondary used in testing a Cassegrain- 

Lower writes: “The picture shows about all ian. The photograph was taken by blue 

there is of the clepsydra or water-clock. light, hence the inaccuracies show up more 

Everything is made of brasa except the than yellow sodium light, with its greater 

piston, which is aluminum. The inside of wavelength, would reveal. The photograph 

the brass cylinder was highly polished and does not do the flat full justice. 


O PPOSITE is an observatory by CL F. 

llnfferberth (Rural Route 13, Day- 
ton, Ohio). Ilofferberth was one of the 
earliest telescope makers. He says: **Boy, 
that curved dome was some job [told you 
sol. Every time 1 wanted to add a piece of 
roofing it liad to be cut curved, but the 
dome sure is a daisy. The dome haloing 
is of wood and the shingles of Compo 
pitched down with steep roof pitch. The 
dome is 86 inches in diameter.” Hoffer- 
berth, in an unguarded moment, has con¬ 
fessed that he built the dome in a barn 
and then had to tear off the side of the 
bam in order to get the dome out. 

F ROM Pittsburgh comes the following, 
signed by Leu J. Scanlon, Sec.-Treaa. of 
the Astronomical Section of the Academy 
of Science and Art of Pittsburgh (1405 
East Street, N. S. Pittsburgh, Pa.). “Here 
is a brainstorm I had recently for getting 
the most out of a prism or flat, when it is 
desired to use a finder on a telescope. When 
a prism is used you simply silver the back 
of it and use the silver surface for a flat 
mirror in the optical train of the finder; 
when a flat is used you silver both surfaces 
of the flat.” See Scanlon's sketch. 

B ELOW is another which is no more of 
a “brainstorm” than the first—on the 
contrary, pretty good, we think. The writer 



Fringes on Mr. Lower’* flat 
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U.E. Lloyd McCarthy of Canton, New York 
(H) Power* Street). “In brief,” he says, 
“the idea i* to nee one eyepiece for the 
finder and speculum also. When the elide 
carrying the *mall 45* mirror is pulled out 
th* mirror delivers light from the finder to 
the eyepiece. When the object is in the 
cento: of the field the slide is pushed in, 
allowing the light from the speculum to 
pass through a bole in the slide and thence 
to the same eyepiece." Can you beat it? 

F appears that each and every amateur 
porker must have obtained a copy of the 
Bureau of Standards' Letter-circular 32, on 



Inventions and Patents 

BY MILTON WRIGHT 

Sound practical advice to Inventors, 
covering the entire field from the in¬ 
ception of the idea through to the 
legal forms of assignment, sale or 
royalty, with numerous hints sug¬ 
gested by the experience of many 
years’ practice. 
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Hofferberth's observatory 

Silvering, as the Bureau has repeatedly 
been forced to prepare new editions. This 
rough, mimeographed publication has now 
been replaced by Circular 389 of the 
Bureau, entitled “The Making of Mirrors 
by the Deposition of Metal on Class.” This 
is a printed pamphlet and a valuable aource 
of practical information. It is no longer 
to be obtained from the Bureau but from 
the Superintendent of Documents, Gov¬ 
ernment Printing Office, Washington. 
D. C-, the price being five cents and, by the 
way, the Government will not accept pay¬ 
ment in postage stamps. 

In this new circular on silvering the 
Bureau, at which quite a lot of silvering 
is regularly done, lays new stress on the 
risk involved in silvering by the Brashear 
process. One is taking an entirely unneces¬ 
sary risk, they state, “probably greater than 
ia commonly realized," in silvering without 
goggles. We never have received word of 
a single explosion due to silvering, though 
several thousand have silvered. Can any¬ 
one tell us of a concrete instance? On gen¬ 
eral principles it is, of course, better to be 
careful than sorry and we have no motive 
for minimizing the risk or pooh-poohing it- 

The same circular states that the reduc¬ 
ing solution docs not deteriorate with age. 
This statement has appeared many times 
and probably la correct. On the other hand 
we recall seeing in one or perhaps several 
rather reoent periodicals or books the 
statement that reducing solution improves 
with age, up to a certain period, and then 
a deterioration sets in. Can anyone advise 
ns where such statements have appeared? 
We have lost the reference. 

Apparently the Bureau has upset the 
claim that the Brashear process of silver- 
ini gives a coat that reflects more light 
than the others. However, as our space 
is used up, let th* worker obtain the cir¬ 
cular and read about it. 


WELLINGTON IST.fip 
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CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and "Where to Get Them 


Alcebraic Charts, By Edgar Dehn. Six 
graphic chart* (or quick approximate 
solutions of quadratic cubic and biquadratic 
equation*, lor engineer* and other*. Colum¬ 
bia Press, 509 Fifth Ave., New York City. 
— $ 1 . 00 . 

Embrittlement or Boilers (Bulletin No. 

216, Engineering Experiment Station, 
University of Illinois) by Frederick G. 
Straub is a report of an investigation con¬ 
ducted by the Engineering Experiment Sta¬ 
tion in co-operation with the Utilities Re¬ 
search Commission. Engineering Experi¬ 
ment Station, University of Illinois, Ur bona, 
III. —65 cents. 

Timber Crowinc and Loccinc ano Tus- 
pentininc Practices in the Southern 
Pine Recion. (Technical Bulletin No. 204, 
United States Department of Agriculture) 
by R. D. Forbes, gives the measures neces¬ 
sary to keep forest land productive and to 
produce full timber crops. Superintendent 
of Documents, Washington, D. C.—30 cents 
(money order). 

Burning Pulverized Iowa Coal (Bulletin 
97, Engineering Experiment Station, 
Iowa State College, Ames, Iowa) by Earl 
B. Smith, is a critical study of Iowa coal. 
Engineering Experiment Station, lows 
State College, Ames, Iowa.—Gratis. 

The Co-ordination or Light and Music 
by A. L. Powell, describes the latest de¬ 
velopment in this compsratively new field 
of electrical endeavor. General Electric 
Company, Ncla Park, Cleveland, Ohio .— 
Gratis. 

War and Inventions (Reprinted from 
American Journal of Sociology, Vol. 
XXXVI. No. 4, January 1931) by Joseph 
Rossman, Ph.D, is a careful study which 
shows that war is a powerful stimulus to 
Invention of war implements. The author, 
who is a patent examiner in the United 
Stales Patent Office, says that basic war 
inventions have been made chiefly by civ¬ 
ilians. A military environment is not con¬ 
ducive to invention. Address Dr. Joseph 
Rossman, U. S, Patent Office, Washington, 
D. C. — Gratis. 

Thi ErrzcT or Furnace Gases on the 
Quality or Enamels for Sheet Steel 
(Bulletin No. 214, Engineering Experiment 
Station, University of Illinois) by Andrew 
L Andrew* and Emanuel A. Hertaell re¬ 
ports an investigation conducted by the 
Engineering Experiment Station in co¬ 
operation with the Utilities Research Cora- 
iniasioiL Engineering Experiment Station, 
Unlsmrsity of Illinois, Urbana, IlL—30 
cmts. 


T 1 0 maka this psg* of greater 
value to our leaders, tbs ed¬ 
itor shall ba glad t 
review papars and ballerina on 
any phase of science, engineer¬ 
ing, or industry. However, we do 
not wish ordinary catalogs, and 
what is ob¬ 
viously propaganda. 

Material submitted should 
give full information as ro where 
obtainable and the price, if any, 
so that the reader may obtain 
copies directly without unnec¬ 
essary correspondence. — The 


The New Way or Designing and Build- 
inc Gas Lines with Smithwelded Pipe 
(Bulletin No. 510) will be particularly il¬ 
luminating and helpful to those who wish 
to arrive quickly at pipe line costs for vari¬ 
ous combinations of pressure, volume, and 
dimensions. A. O. Smith Corporation, Mil¬ 
waukee, Wit. — Gratis. 

Electric Arc Wildinc presents such facts 
about the electric arc welding process 
as are essential to its successful applica¬ 
tion to practical work. 80 pages, Fabrikoid 
binding. The Hobart Brothers Co, Troy, 
Ohio.—tlJOO postpaid. 

The Economic Production or Woreinc- 
men’s Homes by Grosvenor Atterbury, 
gives an outline of a scientific solution of 
the housing problem and its relation to the 
development of the City of New York. The 
houses are factory built. The experiences 
of the Sage Foundation at Forest Hills are 
given. Grosvenor Atterbury, 139 East 53rd 
Street, New York City. — Gratis. 

The Radio Decade describee the progress 
that has been made in the art of radio 
communication from 1920 to 1930. It deals 
in main with commercial services, but 
touches lightly on broadcasting and the 
entertainment angle of radio, A double- 
page map giving a comparison of interna¬ 
tional communication services in 1920 and 
1930 is especially interesting. Radio Cor¬ 
poration of America, N. Y. C.—Gratis. 

One Thousand Useful Boors, compiled 
by the Detroit Publio Library for the 
Amerloan library Association, was pub¬ 
lished originally in 1924 and has filled a 
very useful niche. The classification is ex¬ 
cellent, the titles are well chosen and prices 
are given. The needs of small libraries aa 
well as those of individuals have been 
carefully considered. American Library As¬ 
sociation, Chicago, 11L —75 cent*. 


gives full ta¬ 
li both their straightway 
snd skyway compasses. Pioneer Ins 

754 Lexington Ace, Brooklyn, 
N. Y.—Gra 

Cow Testinc Associations in Iowa (Ex¬ 
tension Service Bulletin No. 99, Iowa 
State College of Agriculture and Mechanic 
Arts) by C. L. Blackman, A. C. McCand- 
lish, and H. R. Searles. The cow testing 
association is an organization of farmers 
for co-operation in the improvement of 
their dairy herds. Pamphlet give* detailed 
figures and pictures of cow* of various 
grades. Iowa State College of Agriculture, 
Ames, Iowa. — Gratis. 

Plant Patents (Reprinted from January 
1931 Journal of the Patent Office Socie¬ 
ty) by Joseph Rossman, Ph.D, deala with 
the recent amendment to our patent sta¬ 
tute* covering the invention* of anyone 
“who has invented or discovered and asexu- 
ally reproduced any distinct snd new va¬ 
riety of plant other than a tuber-propa¬ 
gated plant.” The plant breeder aa an in¬ 
ventor is a novelty. Address Dr. Joseph 
Rossman, U. S. Patent Office. Washington, 
D. C. — Gratis. 

The Photoflash Lamp, It* Characteris¬ 
tics and Applications. These new 
lamps do away with the smoke of flash 
powders. The entire flash takes place in¬ 
side a glass tube and thus all smoke, odor, 
and noise are eliminated. They enable ex¬ 
cellent pictures to be taken in the home. 
General Electric Company, Nela Park En¬ 
gineering Department, Cleveland, Ohio .— 
Gratis. 

Lichtinc for Seeing by Dr. M. Luckiesh 
and Frank K. Moss. In this bulletin are 
given systematized glimpses of the results 
of scientific investigations, which aim to 
show that this new science of seeing is the 
result of a partnership of lighting and 
vision. It is well illustrated and contains 
much scientific data. General Electric Com¬ 
pany, Nela Park Engineering Department, 
Cleveland, Ohio. — Gratis. 

Licht Feame House Construction (Bul¬ 
letin No, 145, Trade and Industrial No. 
41, issued by the Federal Board for Voca¬ 
tion Education in co-operation with the 
National Committee on Wood Utilization) 
afford* a splendid compilation of technical 
information for the use of apprentice and 
journeymen carpenter*. It is a largs 
pamphlet of 216 page* and there are 163 
illustrations and many di a g ra ms? A most 
valuable book on carpentry aa applied to 
house construction. S up er int en d en t of 
Documents, Washington, D. C.—49 cents 
(money order). 
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20 t.vaada or more above normal weight 
had enlargement of the heart, whereas 
only 35 percent of those who were 20 
pounds er tnorc underweight had any dia- 
turbance of the heart whatever. 

A* w-frfdenee of the importance of 
careful periodic physical examination, it is 
pointed Wt that the 1000 mechanics 
showed significant defects in 83.6 percent 
of eases, and that actually 88.5 percent of 
the men had defects of some kind of which 
they had not tha slightest knowledge and 
which they had not complained.— M. F. 


Vacuum Clutch Control 

T O many automobile drivers to whom 
tha attain of depressing the clutch 
pedal for every change of gears is onerous, 
a new vacuum clutch control produced hy 
the Hill Engineering Corporation uf Rich¬ 
mond, Virginia, will afford a welcome 
relief. This device draws power frum the 
intake manifold to depress the clutch pedal 
and release the clutch when a button on 
the gearshift lever ia pressed. 

When tha button on the gearshift lever 
is pressed, it raises a piston valve, thereby 
connecting a vacuum chamber to intake 
auction, raising a diaphragm and its 
rod which pulls the clutch out of engage¬ 
ment by a cable running over pulleys. 

The upward movement of the diaphragm 
rod releases the tension on the lower coil 
spring, allowing the upper coil spring to 
open tha atmospheric valve in readiness 
for subsequent clutch engagement. 

When the button on the gearshift knob 
is released, the piston valve moves down, 
cutting off auction and allowing air to rush 
into the vacuum chamber, thus relieving 
the pull on the clutch cable and allowing 
the clutch to begin to engage. However, 
before the diaphragm rod has moved down 

very far, the resulting i.„ 

on the lower coil spring closes the atmos¬ 


pheric valve, and thereafter air can enter 
the vacuum chamber only through the small 
bleeder hole. This slow* up the downward 
motion of the diaphragm and permits the 
clutch to engage smoothly. Ilia bleeder 
opening is adjustable by a set screw so that 
the rate uf engagement may be varied as 

After the shift ia completed, the hand, 
as usual, is removed from the lever, the 
button is released and the clutch takes 
hold smoothly and automatically. Releasing 
the button permits a swift return of the 
clutch pedal until it is automatically 
checked just before engagement. 

In traffic, if the driver wishes to remain 
in gear for a quick start, he shifts to the 
desired gear and holds his thumb down 
on the button until ready to go. 

The car may be allowed to coast by 
holding the button down. A double clulcli 
operation can be made as rapidly as de¬ 
sired in changing speeds. 

Duck Speed 

A MALLARD duck banded on Novem¬ 
ber 23, 1930, at Big Suamico, Green 
Bay, Wisconsin, was killed five days later 
near Georgetown, South Carolina, accord¬ 
ing to a report to the Bureau of liiologicul 
Survey of the United Slates Department 
of Agriculture. This is a record for indi¬ 
vidual speed of migration, the bureau says. 


Moto-vita Addenda 

W HEN the article on tbc Moto-vita, 
published on iiage 92 of our Feb¬ 
ruary issue, was prepared, the editors were 
given to understand that the device de¬ 
scribed was to be placed on the market 
very shortly for use on motor cars. There¬ 
fore, this fact, and the fact that it would 
sell at a low price, was stressed 
Since the February number 
lished, we have been informed 
Moto-vita is being developed, at tl 
time, exclusively for use on air 
large marine engines and that it 

year or more. It can be furnished to tliot 



iccccded in selling a aliort 
..or, to 'War Birda,' avia¬ 
tion magazine, for which I 
— a check for *100. 

is the first I have 


sc story is the firs 
emnted. As the st 
Id tor at higher 1 


' It encouraged.’’ 

Darrell Jordan, 
llox 277, Friendship, N. Y. 


How do you KNOW 
you can’t WRITE? 


u ever tried? 

tempted even the lea: 
ompeteut guidance? 
lifting back, as it is t 


die) has been writing for some 
why so many authors and writers 
of the newspaper business. The 
-easily of writing—of gathering 


talent, their insight, their bac 
confidence as nothing else et 
That is why the Ncwsp 


o.. Week by week y 

work on a great metropolitan dai 
ing is individually corrected and 
criticized. A arouo of men with 


. , . _ _ rapidly developing your o... 

distinctive, self-flavored style—undergoing at 
experience that has n thrill to it and which a 
the same time develops in you the power to 
make your feelings articulate. 

Many people who should be writing beconv 



e little thought t 
ire that can oft 
takes little tir 


We have prepared a unique Writing Apti- 
tu ’e Test. This tells you whether you posses* 
the fundamental qualities necessary to success¬ 
ful writing—acute olwervation, dramatic in¬ 
stinct, creative imagination, etc. You'll enjoy 
taking this test. The coupon will bring it with¬ 
out obligation Newspaper Institute of America, 
1776 Broadway, New York. 


roadway, New York 

aic yonr free Writing Aptitude Test 

ther information nil writing for profit 

ised in Scientific American—April. 


I (All c<_ r _ 

| will call on you.) 


onfldrntial. No tl 













278 


SCIENTIFIC AMERICAN 


APRIL • 1931 



KINKADE GARDEN TRACTOR 


fSES 


Corn Exchange 
Bank 
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Capital and Surplus 

$45,000,000 

47 Branches located tn 
Greater New York 
Established 1853 



An icKtum truck refrigerated with Dry-Ice 


interested at this time, but the price, for use 
on the average private car, is exhorbitant. 
When the present development work on the 
device for aircraft and marine engines is 
complete, it is planned to produce sim¬ 
plified units opersting on the same prin¬ 
ciple and at a price within the reach of 
all motor-car drivers. 


Cancer in Savages 

T HERE seems to be a common belief, 
largely promoted by faddists who are 
trying to secure a return from present diets 
to less complicated foods, that savages do 
not suffer from malignant tumors as do 
members of the white race. The argument 
is made that aavages eat a diet consialing 
largely of fruit, nuts, and whole wheat, 
and that they do not have cancer in the 
same proportion aa does the white man. 
The actual facta of the matter are that 
savages are not immune to cancer. Re¬ 
search carried on in the Belgian Congo 
recently revealed 34 cancers found by 
physicians among the natives of various 
regions. 

The investigators conclude that, far from 
being refractory to cancer, the black race 
presents all of the forms of tumors thst 
are encountered in the white race. One 
reason why the savage does not have cancer 
in the same proportion as does the white 
man ia the fact that he does not live long 
enough to die of cancer. Cancer is es¬ 
sentially a disease of sdvsnced age. Whereas 
the white rice has a life expectancy of 
from 55 to 60 years, the savsge race still 
has the life expectancy which formerly 
characterized civilized man; namely, from 
30 to 35 years. Apparently there is not 
the slightest scientific evidence to indicate 
that the eating of any diet or any particu¬ 
lar kind of food will in any way increase 
or lessen the incidence of cancer in any 
group.— M. F. 


dollars. The company also paid off during 
the year purchase money mortgage notes 
amounting to 1,018,172 dollars. 

Despite the large reduction in notes pay¬ 
able during the year. Scars, Roebuck was 
able to end 1930 with an indicated increase 
of at least 2,000,000 dollars in cash over 
the figure of 7,089,500 dollars In cash at 
the end of 1929. 

Sears, Roebuck and Company is not 
contemplating new financing through note 
or bond laaue, or by any other means, ac¬ 
cording to company officials. 

Following the announcement of Its spring 
and summer general catalog; with about 
1000 pages and 48,000 items, President 
Wood said: "Taking advantage of low ba¬ 
sic commodity prices, our buying organi¬ 
zation has made possible new lower costa 
to the public. In many linea they represent 
an all-time low. These reductions are in 
keeping with our policy to pass on to our 
customers any savings we have been able 
to effect.” 

Approximately 7,000,000 copies of the 
catalog will be distributed this spring. 
Prices therein will be in effect six months. 
Reductions are from the 1930 spring cata¬ 
log, which was substantially lower than 
the 1929 book. 

Minimum time payments ham been re¬ 
duced from five dollars a month to four 
dollars, and minimum purchase on time 
payment has been reduced from 25 dollars 
to 20 dollars. This 20 percent reduction is 
considered in line with the reduction in 
merchandise prices. 

The center of the catalog illustrate* a 
new plan under which a complete home 
modernization offer is made available un¬ 
der a single time-payment contract. Roof¬ 
ing, plumbing, electrical fixtures, lumber, 
and millwork purchases are all combined. 
The company provides the material to 
complete the contract, which carries aa 
18-month payment period.— Barron't. 


Sear*, Roebuck and Company 
Stronger 

R EPORT of Sears, Roebuck and Com- 
. party for 1930 will show a stronger 
financial position than was at first thought 
possible. 

Notes payable at the end of the year 
were down to 17,000,000 dollars, a decrease 
of almost 14^)00,000 dollars from the 30,- 
796,000 dollars st the end of 1929. First 
estimate was that notes payable would he 
reduced only 7,000,000 dollars to 10,000,- 
000 dollars, and a later estimate indicated 
• decrease of something over 10,000,000 


Dry-Ice Refrigerated Truck 
A NEWLY developed Dry-Ice refrigeration 
II truck, with its light weight, elimina¬ 
tion of corroding brine, and maintenance of 
lower temperature, is attracting the interest 
of ice cream manufacturers and dairymen. 

Mounted on a six-cylinder White track 
with balloon tires, is a three-compartment 
body. Two compartments are used for carry¬ 
ing bulk lee cream in cans, the third carry¬ 
ing special trays for package ice creams. 

Refrigeration is accomplished by using 
solid carbon dioxide as the re f ri g e ra ting 
medium, which has a temperature of 100 
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decree* Wkw tero. This refrigerant look* 
lik*« block*! tightly pocked snow and io 
usually • eabe about 10 inchea on a aide, 
weighing approximately 40 pound*. Thi» 
Dry-Ioe oraporatei without moisture, giving 
off g ga* that i* circulated through the 
body. 

Each compartment which b refrigerated 
with it* own Dry-Ice, consists of an inner 
compartment Containing the ice cream, with 
• galvanized iron tank for carrying the 
refrigerant. Entrance to the refrigerant 
»fih i* through the roof of the truck body, 
which permit* the filling of the ice cream 
compartments after the truck has been 
“iced." 

The gs* travels in s definite direction 
around the compartment between the inner 
metal compartment and outer walls. It re¬ 
turns to the top and is discharged through 
s metal port fitted with a control valve. 
With 't*i« valve the driver can control the 
speeding up or retarding of the evaporation 
of the refrigerant. The blanket of cold gas 
also acta at additional insulation and car¬ 
ries off heat that might pass through the 
outer walle of the body. 

This type of refrigerator body, with the 
required amount of refrigerant, is much 
lighter than ice and salt refrigerated bodies, 
making it possible to deliver the same 
amount of ice cream with trucks of lighter 
capacity. Another advantage is that the Dry- 
Ice evaporates without muisture, reducing 
depreciation and maintenance cost of the 
truck*. 

Chemical Stimulation of Red 
Blood Cell Formation 

I N 1926, Doctdfk G. R. Minot and W. P. 

Murphy of the Harvard University 
Medical SchoofAemonstrated that the feed¬ 
ing of liver to a person with pernicious 
anemia produced an increased number of 
young and old red blood cells. Thereby was 
developed the control of what was formerly 
considered, on invariably fatal disorder. It 
soon becuae apparent that the eating of 


large amounts of liver, either cooked or 
raw, could be exceedingly tiresome and dis¬ 
tasteful. At first, methods were devised for 
making the liver more palatable by modify¬ 
ing the nature of the cooking. Eventually, 
biologic chemists were able to obtain from 
the liver s crude extract which seemed to 
have all of the virtues of the whole liver 
in stimulation of the red blond cell forma¬ 
tion in pernicious anemia. These extracts 
could be taken as powder and thus the 
patient coul' 
whole liver 

Not long 

versity of Michigan showed that extract of 
the wall of the stomach served the same 
purpose, and could be purchased at a 
cheaper price than the original liver ex¬ 
tract. However, either one of these extracts 
represents a cost to the patient of from three 
to five dollars per week and thus is a con¬ 
siderable drain on the purse. 

The biologic chemist* have not ceased 
their researches, however, and it now seems 
likely that they have isolated chemically a 
pure substance which serves the purpose 
of the liver or of the liver extract. It is a 
protein derivative, representing a compound 
of beta-hydroxyglutamic acid and liydmxy- 
prolinr. Obviously the development of a 
pure chemical will lead eventually to a 
cheaper price for treatment and the pos¬ 
sibility of a more accurate control of the 
disorder.— M. F. 

Using and Preserving Excess 
Honey 

H ONEY production in Canada is grow¬ 
ing rapidly, says S. J. Cook in In¬ 
dustrial and Engineering Che 
23,196,493 pounds in 1927, the yea 
put rose to 25,574,798 pounds it 
39,978,735 pounds in 1929. There is a rela¬ 
tively small export trade, chiefly to Great 
Britain, hut the total shipments to all 
countries do not exceed 2,000,000 pounds 
annually. Consumption in Canada is not 
keeping pace with the increased supply, 



handkerchief 


B UT ic was no joking matter 
to the bride. Someone had 
stepped on her “going away” 
handkerchief. The rare little bit 
of handed-down lace was crum¬ 
pled and soiled. And it had to 
be washed with infinite care. 
Could we? Wc could and did. 


Wc rather pride ourselves on our 
ability to take care of our guests. 
You’ll find it reflected in rooms 
that have closets big enough to 
hold all your clothes—in tvery ap¬ 
pointment which a hotel worthy 
of the name provides. But what 
you'll be sure to notice is a spirit 
of extra service, in all the little 
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Cathartics 

Are 


Dangerous 
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HYGEIA is Fertile with 
the wisdom of Health 

Dr. Fantus’ article conecta the mistaken 
views of laymen about cathartics—all 
HYGEIA articles aim to correct erroneous 
and harmful health ideas, to dispel super¬ 
stition, and to tepiacs ignorance of health 
problems with knowledge—to enable people 
to live all-around healthy lives. HYGEIA 
contributors are men and women active in 
health work, or actually practicing medicine. 
HYCEIA’S style is chatty, s' .. 
nical. Here are a few of the articles appearing ] 
with that of Dt. Fantus in the Apr' 

“The Patient'* Part in Tuberculosis", 
good material for individuals in a home where 
a tuberculous patient lives; “Eggs for Easter 
and Other Season.", 

properties of eggs a 1 giving a numlter of 

_ 1 waya to cook them; “The Mouth—An 

Open Road to Health and Disease”, sugges¬ 
tions for preserving the teeth through old 
age; “Cooperative Exercises for Mothers and 
Children", telling how parents can develop 
a comradely spirit with their children, and 
how both children and parents can achieve 
gr«c<. 

informative article* appearing in April—and, 
in addition, there are two health storiea for 
children. _ 


special introductory offer 

SSHS6 monthi 

of HYGEIA 

(or $1.00 


Knetosad 

SSs.li 


and the industry has turned to scientific 
research with the problem of finding wider 
markets, either through the development 
of new use* in Canada or by the enlarge¬ 
ment of export trade outlets. In the mean¬ 
time there is e demand for an effective 
means of preventing losaea by fermentation 
during storage. 

It is now generally recognised that fer¬ 
mentation spoilage of honey is caused by 
sugar-tolerant yeasts, capable of restrain¬ 
ing the growth of the ordinary yeast*. 
Testa of hive nectar, made throughout the 
season, indicate that Infection with the 
■ugar-tolerant yeast* is constantly present; 
hence, while strict sanitary precautions 
during production help to prevent loss by 
spoilage, they are not alone sufficient. So¬ 
dium benroate, sodium sulfite, end so¬ 
dium bisulfite are all effective within the 
permissible concentrations, and these three 
are the only one* out of the choaen list 
which seem, from the preliminary results, 
to be worth further testing on a practical 
scale.— A. E. B. 


Potassium Phosphate Lubricates 
Where Oil Is not Suitable 

T HE use of non-oxidiring lubricants is 
required in certain chemical operations 
where oxidizing materials, such as potas¬ 
sium chlorate or peroxides, are handled. 
For this purpose, German chemists have 
developed a lubricant which is merely a 
solution in the form of highly concentrated 
potassium phosphate (K,HPO,). With a 
specific gravity of 1.8, the solution hat the 
properties of a medium machine oil at 20 
degrees, Centigrade, viscosity of 20 Engler 
degrees, and at SO degrees a viscosity of 4 
degrees. It is produced by 
neutralization of technical phosphoric 
rith solid caustic potash. By the addition 
moral of undissolved 

particles the solut 

the proper consistency. It can also be mix 
ind other such useful fillers.— A. E. B. 


New Rust Preventive Agents 

T ESTS hive recently been carried out 
on two new rust prevents 
called “Herolith” and “Toruesit," by t 
innesmann Tube Works. 
Herolith is a synthetic resin and is ap¬ 
plied by brushing, prior to which scale is 
removed by pickling. Tubes coated with it 
have successfully withstood thorough me¬ 
chanical and chemical tests, tiie former 
comprising tests lor resistance to shock, 
scratching, and conveyance by train or 
motor-lorry. Thirty-five corrosive agents 
were used in the chemical tests, only three 
of which (hydrofluoric acid, caustic potash 
solution, and caustic soda solution) had 
any effect on the lube*. Dry heat up to 220 
degrees Centigrade, and intermittent tem¬ 
peratures up to 300 degrees Centigrade, do 
not injure the coating. Steam tests, not yet 
concluded, have so far given good results. 

The other agent, Tornesit, is a rubber 
product similar in appearance to cellulose. 
It can be brushed on the part to be pro¬ 
tected without preheating being necessary, 
and dries In three minute*. It hardens to 
such an extent alter a few hours that even 
heavy hammer blows do not damage the 
coating. In contrast to Herolith, Tornesit 
i* resistant to alkali*, and la attacked, only 


* MBl 


by hydrogen sulfide, water, taamk ace¬ 
tone, and aniline. It can be employed at a 
protective coating for iron and steelj-wood, 
brickwork, and concrete.—A. E. B , 


Oldest Wood Found 

TVTOOD about 20 million yean old—and 
W a till wood! Not petrified or replaced 
by other material* but definitely recogniz¬ 
able and largely in its original condition. 
Ike accompanying illustrations are of such 
a piece of wood recently taken from the 
tunnel of the Inverted siphon or under-pass 
on the line of the main canal of the Kittitas 
Division, Yakima Project, United States 
Recltmstion Service, near EHensburg, 
Washington, and preserved by Mr. Gerald 
L. Perry, of Seattle. 

This specimen was part of a tree com¬ 
pletely embedded in an upright poaition in 
the Yakima basalt- On the canyon wall 
above the river is exposed the ElleaSburg 
sandstone which definitely placet this wood 
as belonging to the middle Miocene Epoch. 
Calculations baaed on the radio-activity of 
certain minerals has placed the Miocene 
Epoch somewhere between 19 and 23 mil¬ 
lion years in the past. 

The accompanying illustrations clearly 
■how the texture of the wood and alao show 
the deposits of an iron sulfur compound 
in the grain of the wood. A cloee inspection 
shows this mineral deposit to he partially 
iron pyrites, but mostly a combination of 
sulfur and iron deposited at a much lower 



On* rids of the piece of aged wood 
showing thi grain and the iron de¬ 
posits which ware forced into top 


temperature than ordinarily accompanies 
the formation of iron pyrites. The wood 
itself it somewhat blackened, either by age 
or heat, still (how* the grain, will bun if 
ignited with a match, and haa all the ap¬ 
pearance of an old weathered piece of 
redwood, with the exception that ita color 
l* generally darker throughout and it lacks 
the characteristic odor of redwood. At the 
point where the mineral salts touched, the 
wood, careful study shows an apparent 
forcing of the metal Into the grata of the 
wood and a darkening effect In the wood 
which might be caused by an sold reaction 
or high temperature. From this evidence we 
could assume that the deposits of iron Were 


APRIL - 19M 

either madaby precipitation from hot gases 
abort]/ after, m vaption or from hot water 
(canying . an acid reaction) at a later 
period. Apparently these trees carried con¬ 
siderable bark and what appears to be a 
portion of thiiftark, carbonized by the heat, 
is to be seen- <tn the specimen. Undoubted¬ 
ly the moist bark of the tree protected the 
wood itself during the period of high 
temperatures. 

Ammonia-Steam Cycle for Power 

M ENTION has been made in these 
columns of the mercury boiler in 
which the heat supplied tho boiler is made 
to work twice, by first vaporizing the mer¬ 
cury and then, at a lower temperature, 
vaporizing water to steam. Now, a new com¬ 
bination is proposed, involving a chemical 
principle and the use of ammonis. The 
plan is described in a recent issue of Power, 
in an article baaed on an interview with a 
er, Ik. Ing. F. Koenemann, 

. s proposed s binary power genera- 
n cycle employing anunoni 
inia carrier in the primary stage, and 
>am in the secondary stage. 

Dr. Koenemenn’s process depends on the 
he. .. . ‘ 

,e molecule of ammonia at high tempera¬ 
tures, while the resulting ZnCljNII, vigor¬ 
ously takes up a molecule at a lower temper- 
t. The first effect absorbs heat and the 
second liberates heat. When 
salt is heated in a boiler, it melts, and in a 
typical case, gives off ammonia at 100 
pounds absolute pressure and 896 degrees 
Fahrenheit. After the ammonia has pro¬ 
duced power in a turbine, it is exhausted 
at 239 degrees Fahrenheit and one pound 
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dispersed within thy slightly alkaline 
bosom? What silent and unseen reactions 
vibrate in dynamic equilibrium, constantly 
destroyed and instantly restored, among thy 
unnumbered oscillating molecules? What 
uncounted myTiads of restless ions migrate 
perpetually throughout thy tentatively esti¬ 
mated volume? What unguessed phenomena 
of catalysis, metathesis, and osmosis tran¬ 
spire in thy secret fluid profundities under 
excessively increased pressure? What cos¬ 
mic precipitates descend in countless kilo¬ 
grams upon thy argillaceous, gelatinous, 
siliceous, diatomaceous, and totally unil¬ 
lumined bottom? In short, most magnificent 
reservoir, what is thy How-chart and com¬ 
plete analysis?”— ,4. E. II. 

Chemical Treatment of Foods 

F ONE looks over the list of radically 
new developments made during the past 
year or two he finds a surprisingly large ! 
number of cases in which their.: ' 
a new chemical for foodstuff ti 

progress, says Foo 

Ethylene for mi 
for blanching of c 


improvement in merchandising practice I 
at once followed the development of sat 
factory mold-control. 

Disinfection for control of insects sou 
rodents alwul food plants is increasingly 
important and, fortunately, imrt-asinf 



absolute to * Jet condenser “mixer” where 
it combines exothermically w' ' 
a mmoni a-depleted compound which has 
been cooled in a beat exchanger. The re¬ 
combined compound at 444 degrees Fahren¬ 
heit is used to generate steam for a conven¬ 
tional steam cycle before it is returned to 
the boiler. Dr. Koenemann’s calculations 
•how the result to be a fuel saving of over 
29 percent, and a reduction in cooling water 
of 40 percent.— A. E. B. 

Whana Chemist Waxes Poetic 
"PROM time immemorial, poets have sung 
M. of the deep blue sea, its beauty and its 
mystery. lt is doubtful, however, if the 
ocean Was ever before addressed in the 
tagtitge of • chemist ss Norman L. Knight 
phttaea his ode in ■ recent issue of /»• 
(Butrtat end Engineering Chemittiy. 

“O Sant Thou saline and undulant aque¬ 
ous eoj&ticra of halides, carbonates, phos¬ 
phates , 1 sulfates, and other soluble inorganic 
“ ^ •^••“t t sl What mysterious colloids are 


Bottom of the specimen of old 
wood with a space polished to 
show the curve and grain of the 
ancient trunk. Iron deposits ere 
on the upper part in this picture 


easy. There at 

deserve conside 
scientific and technical a 

Amber Laboratory Ware Resists 
Corrosion 

T RANSPARF.NT, hydrofluoric arid-proof 
vessels have not hitherto been known. 
Glass is rapidly attacked by this acid. Two 
Cerraan chemists, C. Plonadt and A. Eise- 
nack recommend for this purpose vessels 
of clear molded amber, which ere produced 
and sold by the Staalllrhe Bernst 
Konigsberg. These relatively cheap amber 
reagent glasses, beakers, dishes, and so 
forth, are completely resistant to concen 
trated hydrofluoric acid, as well as to 50 
percent potassium hydroxide at water-bath 
temperatures. Even after four weeks no lose 
of weight was determinable. On the con¬ 
trary, s small increase of weight occurred 
with hydrofluoric acid at a result of the 
absorption of ths acid by the resin. This, 
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THE PERFECT CAMERA 
FOR PERFECT PICTURES 


Made by European craftsmen Leica 
though small in size is an instrument 
of true precision—a camera that 
ind give 

the genuine pleasure of genuinely 
fine piclures. The Leica takes 36 
of c 

film (double frame size) and pic¬ 
tures enlarge beautifully to 12x18 
inches or more. Ask your dealer 
a for descriptive 

mphlet 

E. LEITZ, INC. 

D.pt. 4S-A-, 40 East 10th St., N.W York. N. Y. 

The Ultra LOMARA 


POCKET MICROSCOPE 



C. P. GOBRZ AMERICAN OPTICAL CO. 
317 E. 34 St. Now York 
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SPRINGFIELD RIFLE, MODEL 1903 


«al. 30 IK pounds. 49 ln.hr! k»s. M Inrh h, 

utabltd and raflnlihvd. wlllmut bayonet at redw 
§16.50. Ball eartrldRM U RO pef 100 llluilrata 
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however, apparently caused no injury. Ii a 
thin layer of paraffin oil or, better sdll, 
molten paraffin in poured upon the reacting 
fluid prerioui to heating, the operation! in 
the amber veuel* can be carried out at 
water-bath temperature! with an entire ab¬ 
sence of odor. The layer of oil prevent! the 
evaporation of the hydrofluoric acid.— 
A. E. B. 


Attributes Blue Color of Sea to 
Chemicals 


W HAT makei the ocean blue? The 
usual answer has been that the color 
iply the natural physical property of 
water in large quantities. Now, however, a 


prominent German chemist asserts that the 


blue ia due to certain chemicals which im¬ 


part the hue to the sea. The question arose 
when Richard Wilstiitter and F. Ilaher, on 
a trip to the Canary Islanda, began discuss¬ 
ing the color of the briny deep. Whereas 
Haber preferred the well-known physical ex¬ 
planations, Willstiitter believes that the 
hlue, which is visible even in such a thin 
layer as in a hath tub, is due to dissolved, 
complex copper compounds of the nature 
of the ctipri-amino salts. The conditions for 
their formation are present because of the 
known content of copper in sea water and 
the formation of ammonia and especially 
of organic amino compounds as a result of 
the decomposition of proteins. Dr. Haber 
is generally regarded as one of the greatest 
of German chemists. It was he who de¬ 
veloped the synthetic ammonia process 
which played such a prominent part in 
Germany’s war preparations.—^. E. B. 


Road Funds Available 


F EDERAL road funds available for new 
rc id projects on the federal aid sys- 
il 235,383,877 dollars, says 
Secretary of Agriculture Hyde. Of f 
uit 80,000,000 dollars was provided by 
if Congress of December 20 for emer- 
employ- 

nient. This fund may be used by states in 
place of state funds to match regular fed¬ 
eral aid funds previously apportioned.— 



Vegetable Oils Solidified 

F OR many purposes it is desirable to 
package and ship essential, mineral, and 
vegetable oils in a semi-solid form. Par¬ 
ticularly is this the case with perfumes, 
lotions, ointments, concentrated deodorants, 
and many technical specialties for lubrica¬ 
tion, tube paints, hydraulic fluids, and so 
on. For these purposes trihydroxyethylamine 
linoleate is now being used. It is marketed 
as a viscous amber oiL, slightly alkaline in 
nature, possessing a faint odor, and soluble 
in water, alcohol, hydrocarbons, and oils. 

If one part of this compound ia mixed 
with one part of an essential oil and one 
of water, a stiff jelly results which does not 
lose its consistency with age. Larger 
amounts of water may be added slowly with 
stirring. The mixture gradually becomes less 
viscous, and after • certain exceai of water 
has been added It becomes a typical milky 
emulsion, This latter phenomenon has been 
applied technically in producing so-called 
water-soluble oils, which consist of equal 
parts of trihydroxyethylamine linoleate and 


the oiL When this mixture it thrown into 
water a milky emulsion of the oil ia formed. 
In disinfectant and deodorant sprays, where 
a slight turbidity is not objectionable, this 
method has eliminated the itse of alcohol 
and other inflammable solvents and, in addi. 
lion, has lowered manufacturing costs.— 
A. E. B. 

New Product* from Gypsum 

S EVERAL new products consisting pri¬ 
marily of gypsum were Introduced dur¬ 
ing 1929 and may lead to an incressing nse 
of this material, according to the United 
States Bureau of Mines. An extremely hard 
dense plaster, suited primarily for archi¬ 
tectural casting, was recently placed on the 
market. On the west coast, producers of 
gypsum products have developed a wall 
board that may be bent or folded to con¬ 
form to structural needs. Gypsum lath that 
folds and is more or less flexible so ss to 
simplify its application to intricately de- 
signed interior structures was also a new 
development. A new method for fastening 
wall board and lath to steel structural 
members was devised. Considerable research 
work was done to develop acoustical wall 
boards, and gypsum acoustical ducts that 
prevent the transmission of sound through 
ventilator shafts were placed on the market. 
Some companies are now producing arti¬ 
ficial travertine, using gypsum as the prin¬ 
cipal material. 

A process was patented for casting con¬ 
crete objects in porous plaster molds. The 
plaster molds absorb a considerable por¬ 
tion of the water in the concrete mixture, 
resulting in concrete of gTeat strength. 

•n luc uiiuuic icn cud east the manu¬ 
facture of gypsum lumber n 
able progress during the year, and it is 
reported that the future of this gypsum 
product is very promising.— A. E. B. 


OUR POINT OF VIEW 

(Continued from pagt 231) 


have almost been stampeded by the spec¬ 
ter they have conjured up of a super-eco- 
:m based grotesquely enough 
>rm of peonage, approximating 
slavery, (2) the employment of the latest 
machinery, <3> the consolidation of the 
whole people into an industrial unit, and 
(4) the efficient co-ordination of their 
industrial efforts by the government. This 
economic colossus is supposed to develop 
the raw resources of Russia to efficiently 
that their exportable surplus of raw and 
semi-finished goods will flood world mar¬ 
kets and undermine our present economic 
superiority. 

The Russian government has been shrewd 
enough to encourage these fears. For ex¬ 
ample they assert that they will grow cot¬ 
ton in such quantity that they will break 
the cotton price just as some people claim 
they did the wheat price. They make ex¬ 
travagant claims of industrial progress. 

Russia possesses enormous latent raw re¬ 
sources and she has a fecund, stolid 
peasantry capable of surviving almost any 
degree of human misery; it is quitaposaibla 
that the breaking up of the great landed 
estates will eventually increase the efficiency 
of her agriculture; the enthusiasm of those 
who sincerely believe ia Leninism and the 
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dictatorial energy o i their governing group 
may force the adoption of modern machin¬ 
ery in her factorial and on her farm*. 

Now we p oea e ae saw reaource* in abun¬ 
dance, our population ia atill essentially 
a "»■— of producers, and while our wage- 
scale and standard of living at first thought 
may seem a handicap in foreign markets, 
actually it has forced our employers to 
standards of efficiency that have enabled 
us to more than hold our own. Our own 
previous history supplies the negative to 
every single proposition advanced in favor 
of eventual Soviet economic domination of 
the world. 

In our colonial days English theorists 
vainly tried on a small scale the “common 
slock” idea that is the essence of the Len¬ 
inism or Marxism; the southern stales 
proved before 1860 that slavery was eco¬ 
nomically unsound; under the pressure of 
the World War, with a more intelligent 
government than obtains in Russia to-day, 
we tried to consolidate industrial America, 
and from (he operation of the railroads to 
the airplane program we failed miserably. 
Under this same imperious war demand we 
tried to distribute our skilled artisans to 
the best advantage; anyone acquainted 
with the actual development of our war in¬ 
dustries can tell how inefficiently we 
handled our labor. In an almost hysterical 
fear some of us assume that Russia can 
succeed where we so signally failed, yet 
in a machinery age, Russia has to import 
not only machinery but also the experts to 
keep it in order, and in a civilization that 
has been created and dominated by na¬ 
tions believing in the fullest individual 
development, Russia pins her hopes on a 

item that sacrifices the individual to 

Russia will normally have an exportable 
surplus of wheat and flax; if she employs 
foreign managers she can supply the world 
with certain minerals such as manganese 
and with lumber. She did this under the 
Curs and we managed to survive. The only 
danger from Russia ia that some of our par¬ 
lor socialists and some of our unskilled 
alien labor will imbibe the fatuous ideas 
of Lenin and press them on our people, 
many of whom, bewildered by the rapid 
industrial developments since 1900 and the 
kaleidoscopic events of the World War, are 
too ready to listen to high-sounding phrases 
instead of doing a little quiet reflection 
for themselves. 


Australia's Ftean- , Austi.au* is now 

dal Plight f “ cin * » ctlM “ heJ f 
* government fiscal 

policies. Briefiy, Mr. Lang, Prime Minister 
of New Sooth Wales, proposes that the 
Australian Commonwealth and state gov¬ 
ernments shall pay no more interest on 
their bonds, mainly held in England, until, 
first, Britaim scales down Australia's debt 
as we did Britain's war debt to us; second, 
domestic holders of bonds agree to accept 
a reduction of interest to 3 percent; and 
third, the Commonwealth Government 
definitely abandons the gold standard. 

The importance of Mr. Lang’s proposal 
comes from tha fact that the debt of New 
South Wales exceeds that of any of the 
other states and that he frankly advocates 
partial rgpudiation. London does not fear 
tha adoinon of this plan of open repudia¬ 
tion hut |t does fear an alternative plan 
reconuaatCded by Mr. Theodore, Federal 


which means inflation that 
would further increase the present crisis. 

The sound but drastic plan to reduce the 
Australian government expenditures, to re¬ 
vise old age, invalid, and war pensions 
downward, excited too much opposition to 
be adopted. Before the war, Australia had 
embarked on ambitious but ill-considered 
socialistic plans that fastened extraordin¬ 
arily heavy charges on the public treasury. 
The war placed additional strains on an 
already hard-pressed treasury. The govern¬ 
ment hesitates to inaugurate the only sound 
method of restoring Australian solvency. 

Advices from London indicate that 
Britain will come to the financial aid of 
her dominion if necessary to prevent her 
bankruptcy. But thia will only mean an 
additional burden on tiie treasury of the 
United Kingdom. Even school-boys should 
realize by now that governments as well as 
individuals must balance budgets, but en¬ 
thusiastic advocates of state aid for various 
worthy enterprises always forget the teach¬ 
ing of experience and cheerfully look into 
the government’s purse for some miraculous 
supply of gold only to find that the govern¬ 
ment has no money except that provided 
hy the taxpayers. Our Congress and State 
Legislatures will do well to ponder Aus¬ 
tralia's condition when confronted with 
wholesale demands for government aid, all 
of which have to be financed by the citizens’ 
money. 
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France, England, 
and the Iraq OH 


Wiiilk oil pro¬ 
ducers the world 
over are striving to 
control and reduce the current production 
of oil, which already exceeds the world’s 
demands, a French compunv backed by the 
ach government is prepar' _ 
completion its section of pipe-line from the 
Iraq oil fields to Tripoli, Lebanon. The pro¬ 
posed British terminal of this same pipe¬ 
line will be at Haifa and will serve both 
Britisli and American oil companies in¬ 
terested in tile Iraq fields. 

The British end American interests do 
not wish to hasten construction of their 
end of 'he pipe-line and at present con¬ 
template leisurely construction with com¬ 
pletion about 1938. France, eager to obtain 
a supply of oil wholly under her own con¬ 
trol, desires to finish her section in 1933. 
As both French and British titles to the oil 
fields come from the World War, there has 
already been much negotiation on the 
division ot the oil. American interests de¬ 
pend upon concessions obtained from the i 
Turkish government prior to the World 
War, and recognized by the Allied gov - • I 
ments after th. - 

It is easy to understand both the French 
desire to control its own supply ol oil, 
and the opposition of the British and 
American companies already struggling 
with a world over-production to an addi¬ 
tional supply thrown on the world market. 
We have watched the desperate and to-date 
futile efforts of domestic oil companies to 
control the output of oil in the United 
States. American companies are only 
hampered by anti-trust laws and the natural 
desire of owners of oil well* to realize on 
their underground resource*. The Iraq 
situation is complicated by its international 
siatna and the fact that three governments 
are supporting tha views of their respective 
companies. The future developments will be 
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Stocking Repair Method 
Patent Held Valid 

T HE Court of Appeals of the District 
of Columbia recently affirmed the de¬ 
cision of the Supreme Court of the District 
of Columbia, holding claim 23 of reissue 
patent No. 16,360, issued to The Stelos 
Company. Inc., assignee of Frank C. Ste¬ 
ens, the inventor, valid and infringed. 

The Stevens invention was found by the 
Court to have revolutionized the art of re¬ 
pairing runs in fabrics and particularly in 
hosiery. Prior to the Stevens invention runs 
in hosiery were repaired by stretching the 
stocking over the finger tips, which method 
made it difficult to insert a needle beneath 
the thread, and moreover was slow and 
was trying to the eyes. Stevens conceived 
the idea of stretching the fabric or stock¬ 
ing over a holder having a depressed sur¬ 
face with sufficient depth for the free use 
of the needle. The needle which he devised 
comprised a hook at one end, a latch or 
bridge pivoted adjacent to the hook and in 
position to open and close the latter with 
the operation of the needle, and a notch 
or recess at a point opposite the free end 
of the latch or bridge. By employing the 
recessed holder this needle could be used 
eciprocating manner to pick up the 
threads in the run faster than the eye could 
follow the operation and with but one for¬ 
ward and one backward motion to accom¬ 
plish the purpose for which previous meth¬ 
ods had to use twice the number of forward 
and backwL 

The Stevens reissue patent covers both 
the needle and the method by which the 
needle is used to repair the runs, although 
only claim 23 fur the method was involved 
in the above mentioned suit. The use of the 
special holder in the method was regarded 
by the Court as revolutionizing the art, and 
caused the Court to remark: “Its simplicity 
now that Stevens has disclosed it, causes 
wonderment that it had not been diacov- 
ered before.” 

"Kalaa-SiU” Not Registrable as 
Trademark 


I N an appeal from the decision of the 
examiner of trademark Interferences 
dismissing the opposition. First Assistant 
Commissioner Rinnan recently held that 
the applicant, Olaf Hertzwig Trading Com¬ 
pany, Inc., is not entitled to register the 
words “Ralas-SilP as a trademark for 
canned herring. 

It was shown by the opposer, B. Wester- 
gaard end Company, that the words are 
considered at descriptive in Sweden, mean¬ 
ing substantially "banquet herring” and 
that the Swedish government refused to 
register the notation on the grounds that it 
“seems to indicate the nature and purpose 
of the goods.” A notation, that is descrip¬ 
tive in Sweden and when used by Swedish 
people is not registrable in the United 
States J^a trademark. 


IfS. LIDDY will be pleased u 
answer the inquiries of out 
readers who may desire inform* 
tion relative to the various sub 
jects reported in hit department. 

—The Editor. 


It was further shown that the earliest 
use of the words by the applicant was 
about August 1, 1924, whereas the opposer 
sold goods bearing the words as early as 
February, 1924. It was held in consequence 
that the applicant had not established it¬ 
self as the owner of the mark. 

Therefore the decision of the examiner 
of trademark interferences was reversed, 
the opposition sustained, and it was ad¬ 
judged that the applicant is not entitled to 
the registration for which it had applied. 

Correspondence School Curbed 

C N. COX, who conducts a correspon- 
. dence school in Denver under the 
name The Norton Institute, is ordered 
by the Federal Trade Commission to cease 
representing that a “C. II. Norton” is presi¬ 
dent of the so-called institute or has any 
connection with the busit 
“C. H. Norton" was found to be fictitious. 

Other prohibitions pertain to prices 
cliarged for the course, advertising, and 
representation regarding preparation for 

Cox is ordered to stop representing that 
prices of the courses are other than the 
prices at which they are actually sold. He 
is to discontinue publishing letters of 
recommendation unless they are genuine 
and actually received by him and to stop 
representing in newspaper advertising or 
“Help Wantod” columns that he does or 
can furnish the position of forest ranger. 
Representation that the course in forestry 
is sufficient adequately to prepare persons 
to take United Stales Civil Service exami¬ 
nations for the position of forest ranger is 
also prohibited, unless and until the coarse 
of instruction be modified ao as to afford 
information on every subject included in 
the examination. 

The so-called institute is conducted by 
Cox and one clerk in a portion of two of- 

The course in forestry was found to be 
inadequate because for one thing it did not 
show the necessary ages for qualification 
under the civil service rules, which omis¬ 
sion might cause numerous persona outside 
the age limit to spend money for the course 
when they could not benefit therefrom. In 
addition, the course was found to give mis¬ 
information regarding the number of ques¬ 
tions in the examination, also to contain 
several erroneous answers and not folly to 
cover the subjects aa prepared by the Civil 
Service Conunissfon. 

Furthermore, there is no mention aa to 


necessary experience that applicants must 
have had in order to pass the examinations 
when, aa a matter of fact, the only people 
who pass them and obtain appointments are 
those with actual field and forest experi¬ 
ence. It was found that In examinations 
held by the civil service, ont of 80 com¬ 
petitors who stated they had taken The 
t Institute course, only four passed 
the examination and the papers of the four 
showed them all to have had experience. 

Speckled Coal Mark* Refused 

I T was recently held by First Assistant 
Commissioner Rinnan that the Black¬ 
wood Coal and Coke Company, of Phila¬ 
delphia, Pennsylvania, is not entitled to 
register as a trademark for coal, a mark 
described as consisting “in a plurality of 
blue specks of irregular size on the surface 
of the lumps, no claim being made to the 
lump of coal per *e.” 

The ground of the decision is that the 
Delaware, Lackawanna and Western Coal 
Company, of Nmv York, had previously 
used and registered as a trademark for 
coal, a mark consisting in coloring the 
surface of some of the lumps of coal in the 
mass blue, and that applicant’s mark is s« 
similar thereto that the contemporaneous 
of the two would be likely t 
confusion. 

In his decision, after stating how 
opposer had used its mark, the First As¬ 
sistant Commissioner said: 

“it is believed to be obvious enough that 

purchasers would be quite likely t _ 

designate the applicant’s goods at ‘blue 
coal.’ From the specimens filed and the tes¬ 
timony presented it is deemed the examin¬ 
er of interferences was fully justified in 
hit conclusion that the goods of the respec¬ 
tive parties, when viewed at such a dis¬ 
tance that the general color effect of the 
entire mas* would be observed, would ap¬ 
pear to the average purchaser as quite 
similarly marked and confusion would be 
practically certain if the marks appeared 
upon the respective goods In the same 
market.” 


Gas “Dope” Complaint DUmlaeed 

T HE Federal Trade Commission baa dis¬ 
missed a complaint charging E. K. 
Whitney and Others, of Providence, R, L, 
trading aa Motor Snap Company and as 
Whitney Sales Company, with circulating 
misleading statements regarding hi gher en¬ 
gine efficiency obtained by placing tablets 
in the gasoline tank of a motor vehicle. 


Building Design Judged 
Patentable 

A N appeal was recently nude by Wilbur . 

. B. Foshay and Gottlieb B Magney 
from ths action of the primary 
finally rejecting the following elaimt 
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“The ornamental design for a building, 
as shown." 

The opinion of the Patent Office Board 
of Appeal* follows: 

Appellants' design is for a building 
which resembles in- appearance the Wash¬ 
ington Monument. The Examiner, in his 
statement, says the claim is not rejected 
on the ground that the design is a simu¬ 
lation of the Washington Monument, and 
the only references cited have been with¬ 
drawn as such. He further states that 
the claim was finally rejected on the sole 
ground and for the sole reason that it is 
not proper subject matter for a design 
patent as contemplated by the design 
statutes. Accordingly, this is the only ques¬ 
tion that is before us for consideration. 

In the case of In re Hadden, 1927 C. D., 
160, the Court of Appeals of the District 
of Columbia held a grand stand to he 
proper subject matter for a design patent. 
The examiner asserts that the Hadden de¬ 
cision is not controlling in the instant case 
for two reasons. The first of these reasons 
relates to the clearness of the disclosure in 
the Hadden application drawings. It is not 
seen how this reason has any hearing on the 
question of whether or not a large building 
structure may properly be regarded as an 
article of manufacture under section 4929, 
Revised Statutes. 

The second reason advanced by the ex¬ 
aminer is that the court was not fully ad¬ 
vised of a prior Commissioner’s decision 
rendered in 1890 and of the Patent Office 
practice following such decision, and that 
in view of these facta, as well as the de¬ 
cision of the Supreme Court in the cases 
of Jacobs v». Baker, 7 Wall. 295, and Fond 
du Lac Co. m. May, 137 U. S. 395, the de¬ 
cision in the Hadden case is erroneous. 
The early Commissioner’s decision can he 
regarded as in no sense constituting a prec¬ 
edent which would be binding upon the 
appellate court. The Supreme Court de¬ 
cisions were considered in the Hadden 
opinion. We are satisfied the Hadden de¬ 
cision is controlling in the instant case as 
to the sole ground of rejection involved in 
the appeal. 

In one ol the early actions in the case 
the examiner required division between 
Figures 1 and 2 on the one hand and Fig¬ 
ure 3 on the other hand. At that time be 
indicated that Figures 1 and 2 show a 
patentable design- The applicant attempted 
to comply with the requirement by asking 
that a print of Figure 3 be made for this 
application and sheet 2 of the drawing, 
which contains Figure 3, returned so that a 
divisional application might be filed. 

The examiner’s subsequent actions denied 
patentability of the claim, and it does not 
appear what his attitude is at the present 
time with respect to the question of di¬ 
vision. Applicant in his brief asks us to rule 
in view of amended Rule 41 that all three 
figures may be retained in the application. 
Since this question is not involved in the 
appeal, it is believed the initial ruling 
thereon should be made by the examiner. 

The decision of the examiner is reversed. 


Bern Threat* of Potent Suit* In 
Bod Faith 

T UB Federal Trade Commission has 
ontsrsd Flynn tad Emrich Company, 
lWHOou, manufacturer and sailer of stok- 

M •—U M,1 •„ Jl.. 


continue the practice of threatening persons 
or firms with patent infringement or dam¬ 
age suits for the purpose of diverting the 
trade of competitors into its own chan¬ 
nels, snd without intention of actually 
bringing such suits. 

Findings of the Commission show that a 
mechanically operated stoker made by the 
respondent was covered by letters patent, 
hut that devices similar in design were lie- 
ing sold by competitors, and that attorneys 
informed the respondent they considered 
the company tn have a good case and that 
its patents probably would be upheld by 
the courts. 

The Commission found that representa¬ 
tives of the company were furnished copies 
of the patent papers as well as given per¬ 
mission to show them to prospective cus¬ 
tomers and to point out that certain features 
were embodied in the Flynn and Emrich 
stoker and were patented and that if any 
other manufacturer incorporated the same 
feature in its stoker, it was infringing this 
company's patents. The company also per¬ 
mitted its representatives to mukc known 
that a user of an iniringed article could be 
made a party to a suit just the same as a 
manufacturer could. 

In several instances Flynn and Emrich 
salesmen interviewed persons who had con¬ 
tracted to purchase the stoker of a com¬ 
petitor, the Perfection Grate and Stoker 
Company, of Springfield, Massachusetts, 
and warned such persons that they might 
get into trouble over patent rights, the 
Commission found. 

During the period in which the respon¬ 
dents’ salesmen were making these state¬ 
ments the company had not determined to 
bring any suit, the Commission found, and 
at the time the Commission’s complaint 
was issued in March, 1929, the respondent 
had hrought no suit. 

These statements of the representatives 
were held by the Commission to be directly 
chargeable to the respondent company and 
to have been made in bud faith and without 
definite determination to bring suit for in¬ 
fringement or damages, and lor the purpose 
of preventing a competitor from selling 
its products. 

Claude's Neon Patents Upheld 

F EDERAL Judge Frank J. Coleman re¬ 
cently hauded down an opinion hold¬ 
ing the American Neon Light Corporation 
and the Neon Tube Sign Corporation guilty 
of infringing the patents obtained by 
George Claude in 1913 and covering the 
neon light principle. 

Claude’s patents are now owned by 
Claude Neon Lights, Incorporated, which 
brought suit against the two concerna de¬ 
manding a permanent injunction, un ac¬ 
counting of profits, and estimate of dam- 
tge. 

Judge Coleman, who sat without a jury, 
decided that only two officials oi the Amer¬ 
ican Neon Light Corporation took part in 
the infringement. They are Otto B. Scbul- 
hoff, president and chairman of the board 
of directors, and John W. White, secretary. 

Judge Coleman exonerated William T. 
McGurk, Abraham E. I.efcourt, Louis 
Haas, Bertram A. Unga, and David Nichols- 
urg, directors of the American Neon Light 
Corporation. The complaint was permitted 
to remain against White, William J. Rose, 
J. A. Greene, end Eugene I. Doctor, who 

ar* said In Hava h#»n the nrinclnaia in the 


Neon Tube Sign Corporation and traded 
under that name, in addition Morrie Ja¬ 
cobs, of Kane, Brooks & Co, brokers, was 

By the decision of Judge Coleman an 
injunction obtained in 1928 is made per¬ 
manent and Claude Neon Lights, Inc., may 
sue the individuals named. 


Coal Saver Fraud 

A COMPOUND that is alleged to make 
poor coal good and good coal better, 
is involved in an order of the Federal 
Trade Commission to F. L. Mennie of 
Omaha, Nebraska, trading as Mineral Coal 
Saver Company, Mennie Manufacturing 
Company, and M. and K. Manufacturing 
Company. 

Besides ordering Mennie to cease adver¬ 
tising that his product, consisting prin¬ 
cipally of common salt, will make poor 
coal good and good coal better, the Com¬ 
mission prohibits such other presentations 
as the following: That such a compound 
prevents or removes soot; increases the heat 
from a given quantity of coal to any ex¬ 
tent in Brilisli Thermal Units; gives 20 
perrent more heat with less coal; is care¬ 
fully compounded under supervision of a 
chemist (unless and until such time aa 
a qualified chemist is actually employed 
for this purpose); is a chemical mixture 
of proven worth or scientific merit (unless 
and until, after a comparative test of the 
use of the product with the non-use there¬ 
of, under otherwise identical conditions, its 
worth shall have been demonstrated scien¬ 
tifically) ; and that "modern science in 
such a compound has produced a sootless 
or smokeless treatment for coal.” 

Directions for use of “Mineral Coal 
Saver” say to dissolve one pound in six to 
twelve gallons of water, depending on the 
kind of coal, and apply by sprinkling. 

Mennie’s product, analyzed by govern¬ 
ment anil civilian experts, shows for dif¬ 
ferent samples slightly diilerent composi¬ 
tions, ns to about 10 percent; but common 
suit averaged about 90 percent in all tests. 

Mennie testified that bis formula called 
for 240 pounds of salt, half aa much rock 
salt or fine salt, to which be added twelve 
pounds esch of potassium chlorate and po¬ 
tassium permanganate and a small amount 
»f coloring to “camouflage.” 

Coal, when treated with the “saver,” was 
found to burn with a high yellowish crack¬ 
ling flame and to release one half to one 
and a half percent additional oxygen in 
the fire chamber so that there was sddi- 
linual combustion to that extent. 

Expert chemists testified that this max¬ 
imum increase in oxidation of one and one 
half percent would neither make poor coal 
good nor good coal better, nor do the other 
things as claimed by Mennie and prohibited 
in the order. 


Inventors Called Saints 

S PEAKING before the Executives Club 
of Chicago, Professor Harry A. Over- 
street of the College of the City of New 
York recently made the following refer¬ 
ence to inventors: 

“We have the antiquated idee that the 
saint ie i man to good you can’t live with 
him. On the contrary, Hie inventor U the 
modern saint, the man whose inventive 
spirit enables him to give us machinery 
and ideaa to make life at life ought to be." 
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BOOKS SELECTED BY THE EDITORS 


AMERICAN DIESEL ENGINES— By L. H. Morrison 

T HIS is a comprehensive discussion of all present-day 
Diesel engines built in the United States, written in an 
interesting manner, and containing information of value to 
both the executive and the operating engineer. Among the 
topics covered are: relative costs of Diesel and steam plants; 
operation and adjustment of Diesel engines; and advantages 
of Diesel power for factory plants, excavators, central sta¬ 
tions, etc. It also covers fuel and injection systems, lubrica¬ 
tion, and engine output in a thorough manner. A much need¬ 
ed text.—$5.20 postpaid. 

AVIGATION 

By Harvey H. Holland, Capt. Air Corps, U. S. A. 

B ASED upon his experience as a transport pilot, airship 
pilot and free balloon pilot, as a member of the A.S.M.E. 
and the Society of American Military Engineers and by rea¬ 
son of his training as an airplane and balloon observer, the 
data given in this condensed little book of 272 pages is ex¬ 
ceptional in its practical conclusions of the principles and 
methods of uvigation practice. It is a textbook for student 
pilots and airmen preparatory to Department of Commerce 
examinations, us well as an authoritative reference for the 
seasoned pilot and airman.—$2.65 postpaid. 

ZOOM— By Capt. George R. White 

Y OU will get more interesting sidelights from this book 
as to what to do und what not to do, than from any oilier 
source we know. Facts, incidents, impressions and knowl¬ 
edge of the simple mechanics, just the things one wants to 
know and ought to know, before starting to tty. The knowl¬ 
edge of meteorology shown here is practical experience trans¬ 
lated into most understandable language. Young and old 
alike will read easily through the 182 pages and confess that 
they have learned a lot not contained in more formal trea¬ 
tises.—$1.65 postpaid. 

ENGINEER’S VEST POCKET BOOK 
By U'. A. Thomas, Consulting Engineer 

C LEAR and compact in arrangement, an almost incredible 
scope has been emnimpassed in this handy little book of 
400 illustrations, 153 tables, 30 curves, with an index of 725 
items. It is a most ready reference regardless of whatever 
branch of engineering one may specialize in. Durably bound 
in morocco grained leather, gilt edges, flexible.—$3.00 post¬ 
paid. 

SHORT WAVES— By Charles R. Leutz and Robert B. Gable 

C HARACTERIZED by the authors as “the first radio book 
devoted exclusively to short waves," this 384 page vol¬ 
ume scans the whole science that has grown up within less 
than two decades. In 1917 the wavelength of 150 meters was 
considered “short.” Today, research worker* are taking a 
single meter apart in an attempt to use wavelength* mea¬ 
sured in fractions. Long distance radio telephony and teleg¬ 
raphy, directional transmission, television, aircraft radio, 
medical and surgical applications of radio waves, all have 
flourished as the result of discoveries made In the past few 
/yean. This book treats them all in a manner comparatively 
free from technicalities, yet spreads before the reader n 


wealth of information on these vital phases of radio that 
would be difficult to obtain elsewhere. Not a “how-to-make- 
it” book, but one that will prove infooaative to everyone 
who is interested in radio development work.—$3.20 post¬ 
paid—^. P. P. 

CHILDREN WHO RUN ON ALL FOURS-By Alel Hrd- 
lilka. Curator of Anthropology, U. S. National Museum 

T WO or three years ago, through the aid of the press. Dr. 

HrdliEka asked the public to co-operate with him in gath¬ 
ering records of infants who habitually -run on all fours like 
little animals, instead of creeping or walking. The result ex¬ 
ceeded all expectations: 387 mothers and fathers, mostly 
Americans of hetter-than-average stock, wrote him letters 
containing detailed descriptions and narratives, together 
with photographs of their children “caught in the act.” These 
children are in no way subnormal; they assay distinctly 
above average both in health and mentality. The distin¬ 
guished anthropologist has embodied these many letters, just 
as they were written, together with the photographs and a 
scientific analysis, in a 405-page book which is as truly a 
human document as a work of science. This “inheritance 
from the prehuman past,” hitherto unrecognized, is now 
seen to be fairly common and HrdliEka has added a new 
proof of human evolution to the list of classic proofs.—$5.20 
postpaid— A. G. I. 

OUR ALTRUISTIC INDIVIDUALISM— By C. E. Blanchard 

I F you want to understand a little better the psychology 
of our social system and to comprehend the real mean¬ 
ing of human conduct as viewed in sympathy with the un¬ 
derdog, read this book. The author prefers to make his points 
by stressing the unpromising, pessimistic viewpoint and 
thereby heighten his contrast with what may be called truly 
Utopian. The discussion is. penetrating, clear cut and with¬ 
out acrimony, though it is only fair to say it seems guided 
by a predilection to analyze the less hopeful side.—$3.20 
postpaid. 

COSMIC RELIGION—By Albert Einstein 

A COLLECTION of articles by this world renowned physi¬ 
cist, on Cosmic Religion, Pacifism, the Jews, with opin¬ 
ions and aphorisms on various subjects. Here we get a bet¬ 
ter view of the real man removed from his technical setting, 
and find the utmost simplicity, intense love of masic and out¬ 
doors. An ardent pacifist, he hates crowds, ceren}oaiaU, and 
speeches. Nevertheless, the most intense interest in the man, 
his sayings and doings, is manifest on all sides. Bare we can 
obtain quite an Insight into some of his terrestrial thoughts 
and opinion*. A book everyone should read.—$1.65 postpaid. 

BRASSEY’S NAVAL AND SHIPPING ANNUAL 

C ONSISTING of six sections, naval, merchant shipping, 
naval reference, British and foreign ordnance, merchant 
shipping reference, and profiles and plans. The data given 
are complete and dependable and cover an extrenialy wide 
range. Photographs of the most modern cruisers are quite 
late and the whole forms the authoritative record wHch has 
been built upon 42 yean of issue. Noted authorities-in each 
line write or edit the text so it may well be termed a com¬ 
pendium of the beat British information.—$10.20 postpaid. 
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THE SCIENCE OF LIFE— By II. G. Wells, Julian S. Huxley, 
and G. P. Wells 

W HAT a work! 1478 pages of compact type and illus¬ 
trations—about 600,000 words, or 100,000 words longer 
than Mr. Wells’s famous “Outline of History." The authors 
have spent the past five years writing these remarkable vol¬ 
umes. 

In scope this work takes in everything that centers around 
the broad science of biology. There are 160 pages (a book 
in itself) on the human body and its workings. On other 
forms of life, another 160 pages. On evolution, 300 pages 
which cover every nook and cranny of the subject. The his¬ 
tory of life on earth, 200 pages of pure fascination. Health 
and disease, microbes, vitamins and so on, 70 pages. Psy¬ 
chology, not the cut-and-dried kind but living psychology— 
the kind people are talking almul—300 pages. Man’s pre¬ 
history, 50 pages. But what is the use of sketchily citing the 
contents of these volumes? The real essence of this set of 
books is not what it covers but liow it covers it—mainly with 
how much compelling interest. It will therefore suffice to 
say that it is a typical work, fully up to the Wells standard; 
for he has always known what people want to read and how 
to tell them so that they will keep on wanting to read what 
he says. 

A biologist before he was a writer, Mr. Wells was edu¬ 
cated at the Royal College of Science. Julian Huxley, grand¬ 
son of the great Huxley of Darwin's day, is a well-known 
professor of zoology. G. P. Wells, son of the senior author, 
also is a biologist. Thus the work is more than sufficiently 
authentic. Unquestionably “The Science of Life” is destined 
to become one of the curnerstones of popular science.— 
$10.50 postpaid— A. G. I. 

THE VINLAND VOYAGES 
By Matthias Thordarson, Dir. Nall. Museum, Iceland 

F ROM translation of original sagas and later manuscripts 
in the Arna-Magnaean Collection in Copenhagen, an 
analysis is attempted of Leif Ericsson’s discovery of the New 
England coast and the subsequent related events and adven¬ 
tures. Histories have always been extremely vague on this 
subject, so it is most interesting indeed to read a scholarly 
analysis of the ancient records. An introduction by Vilhjal- 
mur Stefansson outlines the legends and records down to 
1000 A.D. This is research series No. 18 of the American 
Geographical Society, Broadway and 156th Street, New York 
City, from whom this book may be obtained.—$2.00 postpaid. 

WOOD, LUMBER AND TIMBERS 
By Phillips A. Hayward 

’ 1 1 HE present work is a most complete treatise on wood 
-■-structure; lumber—its manufacture and utilization; the 
identification of wood; industrial uses for woods; and the 
species of hardwoods and softwoods. One of the most valu¬ 
able features of the large volume is the 164 tables which 
represent much patient research into the literature and trade 
practices of the industry and is not merely a statistical com¬ 
pilation of production. For example, we have a number of 


tables devoted to the influence of knots, proper thickness of 
lumber for various purposes, shipping weights, et cetera. 
There are 35 plates printed on coated paper and inserted, 
as well as 62 other illustrations and maps. Under each species 
treated is such information as the following: range, usual 
names, other appellations, description, uses, grading, rules, 
types and sizes, unit packages, shipping weights, service re¬ 
quirements, specifications, engineering duta, names of asso¬ 
ciations (if any), publications and bibliographies. The book 
is an excellent example of specialized literature and will 
prove of great value to those in the trade as well as a handy 
reference book for use in all libraries.—$10.35 postpaid.— 
A. A. H. 

WORLD MINERALS AND WORLD POLITICS 
By C. K. Keith, Ch’m. Dept. Geology of Wisconsin Unit. 

D JJE to a greater consumption of minerals because of the 
speeding up of industrial life and its spread through 
backward nations, it is essential that an appraisal of the 
world’s mineral resources be made to anticipate the world’s 
mineral geography of the future with the attendant political 
implications. Within this broad consideration come the prose¬ 
cution, causes and deterrents of war; control and conserva¬ 
tion of minerals; tariffs and taxation and general interna¬ 
tional political arrangements in regard to minerals. A schol¬ 
arly and important study by an authority of world-wide ex¬ 
perience.—$2.15 postpaid. 

THE ENCHANTED BOUNDARY 
By Walter Franklin Prince, Ph. D. 

R ECENTLY Bignally honored by election as President of 
• the (British) Society for Psychical Research in recog¬ 
nition of his judicial and painstaking research, the author 
analyzes certain significant events and discussions that have 
occasioned considerable interest within and without the 
psychic circle. With detailed thoroughness and absolute im¬ 
partiality the discussion unfolds the weakness and strength 
of curh position and leuds the layman with understanding 
up to the point where intellectual honesty calb a halt. Here 
Dr. Prince stops—-he never indulges in speculation. There 
is u lot of interesting reading in this book for anyone. Dr. 
Prince is a contributing editor of Scientific American.— 
$3.40 postpaid. 

STORING UP TRIPLE RESERVES— By Roger W. Babson 

O NE of the best selling little books that have recently ap¬ 
peared on the subject of choosing an occupation is “New 
Ways to Make Money” by this author. Now comes this title 
which is significant for its good common sense, keen analy¬ 
tical reasoning, and its broad vein of hopefulness and help¬ 
fulness. From an ethical basis and calm reasoning, no more 
C nnvinring book has conic to our notice: for even where one 
cannot entirely agree with the author, one must grant the 
inherent soundness of the development, and the entire free¬ 
dom throughout from any controversial attitude. A sound, 
sane thesis by a most successful business man who “loves 
his fellow-men.”—$2.15 postpaid. 
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"I NEVER READ THE 
ADVERTISEMENTS" 


YOU- know this person. He thinks he is telling the truth. 
But quite him and he will recite the make of his motor-car, 
his hat, his shirt, his suit, his shoes, his tooth-paste, his 
towels, ad infinitum . . . with the accent on the “ad.” In 
other words, they are ail advertized products. 

Why, he could no more escape the presence and the 
power of the printed word than he could evade eating or 
sleeping. The advertisements are a definite part of con¬ 
temporary American life. Their messages are vital to daily 
existence. They have a definite association with the pocket- 
book, than which there is nothing more intimate and 
personal. 

The important thing is not merely to “read the advertise¬ 
ments,” hut to read all of them. The tine advertisement 
you “didn’t see” may contain information you would have 
given a great deal to possess. . . . Certainly, it is as im¬ 
portant to to know that there is a new type of house¬ 
hold appliance on the market, as to read that Congress 
will hold a special session! 

• 


“Friend, guide and counselor”—the advertisements 
in this magazine 









You call it an J[ utomobi , e 

But- 

we call it apparatus 
in Ethyl laboratories 


F ROM the garage doors of the Ethyl Engineering 
laboratory in Detroit—cars come and go. Stock 
cars, special cars; cars like the one you drive today 
sad like the one you’ll probably drive tomorrow. 
They are a part of the apparatus that engineers of 
the Ethyl Gasoline Corporation use in their everlast¬ 
ing search for fact 

During the past three years over 50 o cars have 
been purchased, many of them worn out and 
destroyed by gruelling tests that tell the facts about 
inotorfiiel. 

These tests prove that Ethyl Gasoline gives more 
power, that it takes better care of your car, that it 
does not "knock” and that it is admirably suited to 
the needs o fatty car sold today. 

Tests prove that<j»y good gasoline is made better 
by adding a few drops of Ethyl fluid; that this 
valuable fluid will control the combustion of any 
good gasoline so its power will be delivered in 
smoothly increasing pressure to the pistons, bringing 
Mt the best performance of any motor. 

All Ethyl Gasoline is made from good gasoline. It 
. all containsenough Ethyl fluid to control combustion. 
Try it yourself from the pump that bears the Ethyl 
emblem. You will like it. Ethyl Gasoline Corpora¬ 
tion, Chrysler Building, New York City. 


l+stes 
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Taking the compression pressure of a stock modd car 
withspwal head. *75 pounds compression is a much higher 
. pressure than that of an/ car on the market, and this 
engine is operating satisfactorily on Ethyl Gasoline. 


ETHYL GASOLINE 
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HEN A BEARING GOES TO SEA 


...there’s nothing bnt 
PERFORMANCE 
that eounts 



TTERE'S to a hail and hearty 
deep-water bearing that goes 
sailing over the Seven Seas and 
gets a nod of approval from salty 
engineers in every port on the 
globe. You know the bearing, too. 
It’s QKF. 

Ocean-going bearings simply 
can’t fall down...not when they 
support the whirling propeller 
shaft...not when they take the 
thrust of the big screws that push 
tons of water astern... nor when 
pumps, fans and other auxiliary 
equipment depend upon them. 

So when it comes to anti-friction 
bearings, marine engineers write 
SKP* on the specification sheets 
as a matter of course. They can’t 
afford to take a chance on per¬ 
formance. When a bearing goes 
to sea there’s nothing but per¬ 
formance that counts...which is 
just as true pf a bearing that stays 
ashore. BKF Industries, Ine, 
40 East 34th St, New York, N. Y- 
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Consider the Lowly Match 

An insignificant splinter of pine— 
strike—a light—flick—out it goes—-dead 


Yet this match represents an industrial empire. Forests, 
Mills, Mines, Railroads, Steamships, Laboratories, Banks 
and the Stock Market have been concerned with its making. 

Nations have been financed by it. Billions of dollars 
are invested in it. Thousands of men and women depend 
upon it for their livelihood. 

Have you ever thought of the far flung empire of which 
your business is a part? 

Behind every business transaction there is Conquest, 
Victory, Romance, Human Strength and Human Brains. 

But to understand the intricacies, to master each phase 
of your business and to be able to coordinate all its com¬ 
plex units, you must have knowledge and information. 

That is the function of FORBES. 

It gives you all the fails you need to know. Every 
line FORBES prints applies to you. You must have the 
vital news of all business to get the best out of your 
business. 

Daily there are new developments, changes, trends. 
FORBES reports them for you. 

It interviews the business leaders of the world and 
brings you their experiences and opinions. 

It analyzes markets and gives you definite recommenda¬ 
tions and forecasts. 

It tells you how to increase sales, to cut overhead 
and eliminate wastes. 

FORBES pictures the struggles and successes of out¬ 
standing men and firms for your benefit and inspiration. 

It raises business from the realm of mere profit- 


making and helps you feel the romance, the thrill and 
the joy of men working together. 

FORBES is more than a lot of printed pages between 
two covers. It is an organization of men who associate 
with men and serve men. 

It is as live as life itself. 

As soon as you begin to read FORBES, you feel its 
personality—the personality of B. C. Forbes, its editor, 
whose daily newspaper column is read by millions, who is 
the friend and counsellor of many of the country’s busi¬ 
ness leaders. 

So vividly arc business problems analyzed and solved, 
you will imagine that the men who make FORBES are 
sitting at your vary desk and discussing your own prob¬ 
lems with you. 

You will take counsel with Walter Gifford, Henry 
Ford, Walter Chrysler, Thomas Lamont, Owen D. Young, 
Albert H. Wiggin and many others who give you of their 
best and thus, through FORBES, serve you. 

To know FORBES is to use it, to trust it and to profit. 

Our circulation records show the steady growth of 
our following. The A. B. C. recorded 54,310 circula¬ 
tion in 1927; 63,021 in 19213; 70,819 in 1929; 76,309 
in 1930. 

Consider the lowly match—a year’s subscription is an 
insignificant investment, but it will pay you royal div¬ 
idends. Fill in and mail coupon below for get-acquainted 
copy. If you are the advertiser of a product for business 
men, check coupon lor data on the FORBES market 


FORBES 

BUSINESS, FINANCE, BUSINESS OF LIFE 
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TWO OUTSTANDING BOOKS 


THE NEW FRONTIERS OF PHYSICS 

by Paul R. Heyl, Physic!»t Bureau of Standards 

THE MYSTERIOUS UNIVERSE 

by Sir James Jeans, Cambridge University 

B ECAUSE these two books have so much in common and 
therefore ought to make appeal to the same type of think¬ 
ing readers, we have bracketed them together and again urge all 
who wish to keep up with the most significant trends of thought 
in modem physics, astrophysics, cosmology and scientific- 
philosophic matters in general to acquire them. Each has been 
reviewed before—the Heyl book last year, the Jeans book earlier 
this year—and the reason we stress them so strongly now is not 
that they have failed to sell but that they have sold so well. Now 
that a little time has elapsed they are both seen to be outstanding 
books, their reception by scientific reviewers and other scientific 
men having been most enthusiastic. We have just reread both 
books ourselves, simply because we enjoyed them. Neither one 
is long on mere words but both are long on real content. They 
are not technical but on the other hand they are not light reading, 
being intended for intelligent thinkers. In dimensions and page 
length (160 pages each) the two are almost twins—a nice pair 
for your shelves or table. 

The New Frontier* of Physics $2.15 postpaid 
The Mysterious Universe $2.40 postpaid 
Both books $4.25 postpaid 
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When the horizon nr aoroe other ubatruction doe* not intervene, the familiar rainbow 
become* a full rain circle and, in cases where a secondary bow would form, a secondary 
circle will form also, as shown in our cloud-top covpr painting. The shadow of the 
airship will fall in the center of the circle and the whole will be a striking spectacle. 
Generally the radius of the inner red spectral band is about 42 degrees; that of the 
red in the secondary bow about 50 degrees; but as stated In that final authority on 
all kinds of peculiar phenomena, “The Physics of the Air," by W. J. Humphreys, 
United Slates Weather Bureau meteorological physiciat, “rainbows differ, among 
themselves, as one tree from another," Always, however, the red of the primary bow 
will be outside; that of ihe secondary bow Inside. 
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Amateur Telescope 
Making 

ALBERT G. INGALLS, Editor 

T^HE Daily News continues to supply items, in the science of 
X astronomy from all corners of the world, and apparently 
this is leading many a handy person to desire to build his own 
telescope. At least so the continued sale of this unique book would 
seem to indicate. Every detail from where to get the materials 
through to the final testing is given fully and simply. $3.00 post¬ 
paid. 

Handbook of 

Chemistry and Physics 

By C. D. HODGMAN AND 

N. A. LANGE 

Com School of Applied Science 

/CHARACTERISTIC properties of matter, gases, chemicals and 
other formulas are given in extenso, in this handy volume 
of 1196 pages. Tables infrequently given in other works find a 
place here, to complete an invaluable reference for the laboratory 
or technical library. Bound in leather, gilt edges. $5.20 postpaid. 

Cyclopedia of 

Formulas 

By ALBERT A. HOPKINS 

OTEADILY this premier reference book maintains its place 
O both in the libraries, where Librarians tell us it is one of the 
most frequently consulted books, and in the laboratory where it 
will invariably be found in well used condition. There is a for¬ 
mula for almost every conceivable industrial and home purpose. 
$5.50 postpaid. 

Finger Print 

Instructor 

By FREDERICK KUHNE 

/'"'I RIME detection study must be responsible for the recent 
spurt in the sale of this authoritative work, for it is being 
obtained by the civic and police heads of even small municipalities. 
There seems also to be a growing field for the application of this 
exact science in other lines than criminal identification. It is one 
of our best sellers. $3.15 postpaid. 


Semd order* for tke above book* to 

SCIENTIFIC AMERICAN 

24 Weu'40tfc Street, New York, N. Y.. 












ACROSS THE EDITOR’S DESK 


HEN we scheduled for publication in our 
March issue the article entitled “Companions 
in Depression,” by Raymond B. Fosdick, we 
were uncertain as to its reception by our readers. 
The way in which it treated an all-important sub¬ 
ject made it seem foreign to the pages of Scientific 
American, yet it was so concise, so thought-provok¬ 
ing, so thoroughly scientific, that we decided to 
publish it. That our decision was sound was im¬ 
mediately evident when the March issue reached 
our readers and we began to receive letters com¬ 
mending this particular article. We quote from one 
as an example: J. R. Edwards of Cincinnati, Ohio, 
writes: “For over 20 years I have been reading the 
Scientific Amehican from cover to cover and I have 
never read a better scientific article. ... Its logic 
carries so much conviction.” We thank Mr. Edwards 
and many other readers for comments received, and 
promise them many more articles in the future that 
will be just os interesting and informative. 

Looking ahead, we find another article on that 
inseparable pair—science and industry. It deals with 
new ideas in business and points out the indisputable 
fact that if a business or industry is to continue to 
exist and prosper, it must keep up with the times. 
This means that it must keep up with science, for 
it is science that supplies the ideas which open new 
fields and make possible the expansions and changes 
which spell good business. In this article, scheduled 
for publication in our June issue, the author draws 
a aeries of parallels that forcibly drive home his 
points and offers a vast field for thought regarding 
our economic future. 

• 

When our forefathers struck out from civilization 
and made their homes in what was then an un¬ 
trodden wilderness, but is now criss-crossed with 
railroad tracks and concrete highways, their map- 
making facilities were of the crudest, but were suf¬ 
ficient unto the purpose. Now, however, with the 
advances made in transportation, the day of the 
surveyor’s compass and chain has passed and in¬ 
stead we find the theodolite and the invar base tape; 
the ( topographic map has replaced simple route 
maps or sketches; triangulation has become the 
order of the day. The author of a comprehensive 
article on this subject states; “There are two im¬ 
portant phases of triangulation; first, how is it 
done and, second, what is the practical value of the 
resulta obtained?” He then goes on to answer these 
self-imposed questions and the story that be un¬ 
folds is one which will give to the reader a better 


understanding of the science of map-making. A 
map, per se, is an object that commands immediate 
interest; an intimate knowledge of the background 
of map-making increases that interest many-fold. 

• 

The 12-month calendar, handed down from earlier 
times, has many inherently bad qualities; even 
opponents to calendar reform will admit this to be 
true. But what shall wc do about it? Several busi¬ 
ness firms have adopted modified calendars for 
their own inter-office operations, and the fact that 
they retain them after trial seems to indicate that 
they hold merit. We are fortunate in obtaining from 
one of the foremost pnqionents of calendar reform, 
George F.astman, an article setting forth the prob¬ 
lems encountered, and some of the attempts that 
have been made to solve them. This article, to ap¬ 
pear in our June issue, will turn the discerning light 
of clear thinking on a subject that, because it affects 
directly each and every one of us, will command 
more and more attention as time goes on. 

• 

A short lime ago, Henry Ford made the state¬ 
ment that the day of the small farmer is nearing 
an end, that soon all farms will be mechanized and 
Is- assimilated by large farm companies. The ten¬ 
dency seems to be that way, but few realize that gar¬ 
dening in some localities is already in the field of 
big business, with mechanical equipment that pro¬ 
motes efficiency and increases profits. This partic¬ 
ular sort of progress means better and cheaper 
food for city-dwellers and greater prosperity for 
the gardener, and therefore the discussion of it in 
our June issue will interest the nation. 


Probably the majority of us have a feeling of 
loathing for insects in general, yet it is well known 
that many of them are of great value to the human 
race. One of the laicsL examples of this value has 
been strikingly demonstrated in Australia, where 
the unwanted prickly pear has developed to a point 
where it lias become an economic problem of large 
proportions. Land on which the prickly pear has 
obtained a foot-hold becomes valueless for grazing 
or agriculture and so some method of curbing its 
growth and spread becomes necessary. Enter the 
insect. By a selective process of experimentation it 
was found that certain insects would attack and 
destroy the prickly pear but have an antipathy 
toward plants of economic value. The experiments 
made, and the results obtained, will be found in 
an article to be published soon. 






















ROFESSOR BAILEY WILLIS is the 
recognized dean of the science of seis¬ 
mology in America. After a career of 32 
years in the United States Geological Sur¬ 
vey and seven years as professor of geol¬ 
ogy at Leland Stanford University he still 
continues his lifetime activities with the 
vigor of youth, having recently covered 
6000 miles in. Africa, largely on foot. 

It was Professor Willis who in 1924 
made the famous earthquake prediction 
which provoked a tempest in southern Cali¬ 
fornia. “A great shock may come soon,” 
he wrote in the Bulletin of the Seumologi- 
cal Society of America, “or within a decade, 
or not till after more than a decade. But 
it will come.” These few words from so 
eminent an authority on seismology sent 
earthquake insurance skyrocketing over¬ 


night and threatened to Injure real estate 
development. However, Professor Willis 
remained unrepentant concerning his pre¬ 
diction and a party of men therefore inter¬ 
viewed Dr. Ray Lyman Wilbur, President 
of Stanford University (now Secretary of 
the Interior), asking that pressure be 
brought to bear in order that a recanta¬ 
tion might be forthcoming. Dr. Wilbur is 
said to have listened patiently but refused 
to make the requested attempt to coerce 
the seismologist, adding simply that if Pro¬ 
fessor Willis had made such a statement 
it probably was true. 

Two articles—“Growing Mountains” 
and “World Earthquake Belts”—by Pro¬ 
fessor Willis, were published respectively 
in the February and April numbers of the 
SciKWimc American for 1928. 



MILLIONS OF HAND STITCHES A RECENT front-end view of the new Navy dlrigi- 

ble in its hangar-dock at Akron. Rigger* hang- 
ON ACRES OF CLOTH ing from the 200-foot high roof and other* on top 

of . 85-foot ladder* are now covering the monater 
airship frame with closely woven, extra-ply, white 
cotton doth, of which about seven acres will be 
needed, while a corps of girls, in another part of 
the factory, is stitching by hand the 12 gas cells 
which, will takp about. 21 acres of doth. The outer 
covering is tested for • pressure of 50 povmdtf jnr 
square Inch, and the oeR falnio ls made airtight by 
a special “dope.” Coldbeater’a skins an not need. 





An artut'i conception of the Navy’a now dirigible flying 


NAVY’S SUPER-AIRSHIP NEARS COMPLETION 


T HE experience of the Coodyear 
company in lighter-than-air craft 
dates back to 1911 when special¬ 
ized machinery was installed for spread¬ 
ing rubber on cotton ' ‘trie. The first 
Coodyear balloon was inufactured in 
the following year and 1913 a Good¬ 
year balloon took fii place in the 
James Gordon Ber , of 

Paris. 

Aeronautical activities at Goodyear 
were tremendously expanded with the 
World War. Kite balloons were wanted 
for aerial observation and the direc¬ 
tion of artillery fire. Airships were want¬ 
ed for coast defense, mine sweeping, 
and patrol 

Construction of the RS-I, first Amer¬ 
ican-built semi-rigid airship, started in 
1923, and in the same year came the 
acquiring of American rights for full 
rigid ships from the Luftschiffbau-Zep- 
pelin, Friedrichshafen, Germany, larg¬ 
est constructors of Zeppelins in the 
world. Dr. Karl Arnstein, chief engi¬ 
neer of Luftschiffbau-Zeppelin and a 
dozen other expert engineers joined the 
organization at this time and the sub¬ 
sidiary, the Goodyear-Zeppelin Corpora¬ 
tion, was organized. 

The interest of the national congress 
In rigid airships was indicated in 1926 
with the authorization of two ships of 
6,500,000 cubic-feet capacity as part 
of a five-year aeronautical program. In 
March, 1927, a beginning appropria- 

KWjLSSS?* 


tion of 200,000 dollars was made to start 
construction and in July of that year 
first place was awarded to Goodyear in 
an airship design competition held by 
the Navy and open to the world. 

The 70th Congress in 1927 included 
the item of 8,000,000 dollars in the na¬ 
val appropriation bill for the construc¬ 
tion of two ships. Contract for these was 
awarded to Goodyear in October, 1928. 

When the first of these sister ships, 
to be designated the ZRS-4 and ZRS-5, 
takes the air this spring, it will be the 
largest dirigible in existence. In cubical 
content it will be equal to about twice 
the size of the Graf Zeppelin, and about 
35 percent larger than the R-100 and 
R-101, built in England. Compured with 
the United States Airship Los Angeles, 
it will be about two and a half times 
as large, The accompanying table shows 
the relative sizes and general character¬ 
istics. 



The tendency of modem airship de¬ 
sign is in the direction of a more curved 
profile, making the ship appear slight¬ 


ly shorter and fatter. The lead pencil 
shaped ship, which lent itself ideally 
to the necessities of mass production 
during war time, was partially reflected 
in the slenderness ratio of the Graf 
Zeppelin whose builders had to utilize 
the hangar facilities they had. 

Consequently, the American ZRS-4 
will be only 15 feet longer than the Graf 
Zeppelin while having nearly twice the 
gas capacity. The American ship is, 
however, 34 feet greater in diameter, 
giving it an aspect ratio of 5.9, as 
against the 7.7 of the Graf. That is to 
say, the American ship will be only 
about six times as long as it is thick. - 

The ZRS-4 is built on the triple-layer 
principle of Zeppelin-type ships, having 
(1) a rigid metal framework to with¬ 
stand the major stresses from the loads 
carried, lifting gas forces, dynamic and 
aerodynamic forces; (2) gas cells with¬ 
in to retain the lifting gas; and (3) a 
taut fabric outer cover, doped and met- 
alized, waterproofing it, protecting it 
against the elements, reflecting rather 
than absorbing beat, and offering a 
smooth flying surface. 

This arrangement has the advantage 
that one part may assist and to an ex¬ 
tent replace another and is in contrast 
with the non-rigid airships, wherein a 
single layer of specially treated fabric 
holds the bag to shape only so long as 
there is sufficient pressure inside and 
must serve all of the above functions. 

The framework of the ship is com¬ 
posed mainly of transverse rings con- 
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mooted by longltadlhtl gfcjers, the lat¬ 
ter sxtendlng from nose to tell These 
so-called rings are, over most of the 
length of the ship, 36-sided polygons, 
witt their corners connected by the 
longitudinal girders. Near the tail of 
the ship the number of sides reduces 
to 24 Diagonal wires form a network, 
bracing the outside panels described by 
the above structure, while another sys- 


temperature, and barometric pressure, tahoe to a minimum. The radio caMn 
While the degree of inflation in a helium and oommanding officer’s quarters are 
ship is calculated for any given flight placed directly over the car inside the 
so that at the peak of expansion the hull. 

helium will merely fill the cells com- Near the middle of the ship and along 
pletely, yet provision is always made each side gangway are located a num- 
in rigid airships for immediate release ber of rooms for officers and crew. Each 

of any surplus expansion that might sleeping room is provided with four 
come under unusual conditions. comfortable berths. A large galley with 

The various cells of the ZRS-4 meet ample cooking facilities, mess rooms. 



Drawing of the new world’s largsst dirigible, partially cut passags for the crew, and at bottom it shown ona of the 
away to show interior structure. At the top is die longitudinal airplanes in its interior "hangar.” Four propallara art shown 


tem of wires and cord nettings trans¬ 
fers the gas cell pressure to the frame¬ 
work. 

The transverse or ring girders are 
of two types—main and intermediate. 
The main girders in the ZRS-4 and -5 
constitute a new feature in airship con¬ 
struction. Whereas former designs re¬ 
quired a great number of wires con¬ 
necting all possible corners to main¬ 
tain a stiff unit, the rings in the navy 
ships are built inherently strong, con¬ 
sisting of two outer annular rings con¬ 
nected by cross-girders, in zigzag fash¬ 
ion, to an inner annular ring, forming 
a triangle. 

The main rings are spaced usually 
about 74 feet apart, the gas compart¬ 
ments being set between them. There 
are 12 gas cells in the ZRS ships, form¬ 
ing a bulkhead system similar to that 
in surface ships, since the loss of buoy¬ 
ancy in even two whole compartments 
in the ship does not seriously endanger 
the craft 

Again the ring girders are large 
enough to form corridors for crew mem¬ 
bers to climb entirely around the cir¬ 
cumference of the ship, facilitating in¬ 
spection and maintenance. 

The longitudinal girders connect the 
transverse or ring girders and run from 
one end of the ship to the other, form¬ 
ing fore and aft ridges or ribs which 
are discernible from the outside of the 
completed ship. 

Throughout most of the length of the 
ship there are three gangways or cor¬ 
ridors, triangular in shape. One ex¬ 
tends along the top center line of the 
ship. The other two are placed sym¬ 
metrically in the lower part, about 45 
degrees from the vertical. This arrange¬ 
ment is another departure from the past 
practice which employed a single corri¬ 
dor, along the bottom of the ship, with 
a “cat walk" running from nose to tail 

The lifting gas in an airship expands 
and contracts with changes in altitude, 


this by over-pressure valves. Since the 
gas is lighter than air, these are located 
in the gangway at the top of the ship. 
In the largest cells there are as many 
as four of these valves spaced along the 
top. 

The valves open automatically under 
pressure to release any Burplus. In ad¬ 
dition, however, each cell has one valve 
which may be mechanically operated 
from the control car, so that the ship 
commander may immediately release 
gas in all compartments if operating 
conditions make this desirable. 

Location of the valves in the top 
gangway makes it easier for them to be 
inspected and kept in perfect working 
order than in any airship previously 
built. 

T HE control surfaces, by which the 
ship is steered—either as to direc¬ 
tion or altitude, are arranged in pairs 
near the stern of the ship. The main 
fixed section gives stability to the ship 
and the hinged after-sections or rud¬ 
ders give it altitude and direction con¬ 
trol 

The fins, or fixed sections, are of tri¬ 
angular cross-section—rigid enough in 
themselves so that little external brac¬ 
ing It required. The rudders are con¬ 
trolled by cables leading to the control 
car or may be steered by emergency 
helms in the lower fin. Exertion at the 
wheels in handling so huge a ship is 
reduced by providing each rudder with 
balancing vanes. 

The Control oar is placed forward, 
projecting below the streamline of the 
lower half and la built as an integral 
part of the structure. Here the comman¬ 
der and his staff are stationed, direct¬ 
ing operations. The control car con¬ 
tains all of the latest devices known for 
efficient navigation and control. The car 
has been made only large enough com¬ 
fortably to take care of only these op¬ 
erations, thereby reducing the air reals- 


and toilets make up complete and com¬ 
fortable living compartments for the 
men while in the air. 

The use of helium as a lifting gas 
has made possible other improvements 
in the new Navy dirigibles. The use of 
hydrogen gas, inflammable and undeT 
some conditions explosive, in ships built 
outside the United States has necessi¬ 
tated that power plants be placed out¬ 
side the ship in cars attached by out¬ 
riggers so as to supply ample ventila¬ 
tion and prevent the possibility of a 
spark from the motors reaching the hy¬ 
drogen. This arrangement, even when 
the size of the cars was reduced to a 
mi nim u m , still contributes considerably 
to the air resistance of the ship and 
hence affects the speed and makes 
cramped working conditions for the en¬ 
gine crews. 

The American ships, using the non- 
inflammable helium gas will house all 
the motors within the ship’s hull with 
only the propellers extending outside 
the ship and will have a roomy engine 
room instead of a cramped car for the 
crew built along the gangways. There 
are four engine rooms on each side of 
the airship. 

Another important change is the use 
of bevel gears at the outboard ends of 
the rigid drive-shafts, making it pos¬ 
sible to use the propellers, not only for 
thrust in a fore or aft direction (the 
engines themselves being reversible), 
but also in a vertical direction, by tilt¬ 
ing the propeller axes through 90 de¬ 
grees. This feature of tilting propellers 
will be of great importance in starting 
and landing maneuvers. It will also per¬ 
mit carrying a greater load and avoid 
the loss* of lifting gas when the ship 
has to be landed against surplus lift. 

When liquid fuel is used in an air¬ 
ship engine, a definite loss of weight 
is experienced from hour to hour as 
fuel is consumed. In put practice this 
has required, die release of s oorres- 
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ponding quantity of the lifting gas. In 
the Graf Zeppelin this difficulty was 
met by the ingenious device of using a 
gas fuel, the well known blau gas. which 
has approximately the same weight as 
air, so that fuel consumption does not 
affect the ship's weight nr lift. The 
United States Navy Department met 
the difficulty in still another way - 
namely, by installing condensers on the 
motors at the exhaust, liquefying the 
combustion vapors. 

Due to the oxygen taken from the 
air in the combustion of gasoline, the 
exhaust gas contains water vupor in 
greater quantity than there was fuel 
burned. Therefore the consumption of 
fuel does not lighten the ship hut builds 
up a supply of water bullast (this be¬ 
ing also a highly useful feature in dy¬ 
ing the ship) and maintains constant 
equilibrium. 

The equipment now used by the Navy 
consists of a system of connected tubes 
exposed to the airstream and installed 
between the engine car and hull. This 
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device has proved satisfactory as to 
thermal effect, but involves consider¬ 
able parasite resistance. In the ZRS-4 
the possibility of eliminating much of 
this drag by locating the condensers 
along the surface of the bull has been 
investigated. The system us designed is 
equipped with a counterflow pre-cooler 
that takes the exhaust gases directly 
from the engines and drops their tem¬ 
perature about 80 percent. After taking 
up the heal, the air ust-d as a cooling 
medium is piped away and used for 
heating the control car und quarters. 

F ROM the pre-coolers the gases pass 
into condensers. These are large, me¬ 
tallic panels which extend front the 
engines up to the sides of the ship. The 
outer surface is ribbed longitudinally 
und projects into the airstream so os 
to provide the maximum cooling effect 
with a minimum of resistance. Water 
separators are located ut the bottom of 
the condensers, and the recovered water 
is piped from them to ballust bags 
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along the side gangways of the ship. 

A novel feature of the design of the 
Navy airships is the provision made for 
the storage of five completely assem¬ 
bled airplanes. A storage compartment, 
about 75 feet long by 60 feet wide, is 
located about one third of the ship’s 
length from the bow, (between the 
crew’s quarters). Collapsible doors in 
the bottom of the ship cover a T-shaped 
opening through which a trapeze with 
an airplane attached can be hoisted or 
lowered. The airplanes may attach or 
detach themselves from the trapeze dur¬ 
ing (light. Such a possibility increases 
the Hcouling value of an airship and aids 
her in warding off an attack. 

Too much emphasis cannot be given 
to the structural strength of these ships, 
which is considerably in excess of that 
found in previous ships. Sufficient 
strength has been provided to meet 
such conditions as (u I violent maneu¬ 
vers of the rudders, vertical and horizon¬ 
tal, 1 h»l1i alone and in combination; 
(h) flying at excessive angles of pitch 
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Drawing to *how the side longitudinal 
from on* and of tho ahip to the 

due either to surplus buoyancy or to us¬ 
ing the maximum available dynamic 
lift; (c) ship flying at full speed into 
a perpendicular gust region having a 
speed of 60 feet per second and a sharp 
border line. 

The ship may still maintain progress 
if several engines should fail. Moreover, 
the ship may keep in the air by use of 
its dynamic lift, which results from 
flying her at a slight angle of pitch, 
to compensate for the extreme case of 
losing more lifting gas through large 
ruptures in the cells than can be com¬ 
pensated by jettisoning ballast. 

T HE fire risk has been reduced to a 
minimum through the use of the 
inert helium gas. The possibility of a 
gasoline fire is no greater than in an 
automobile. In fact, fire usually results 
only from a fuel tank ruptured in a col¬ 
lision—a remote possibility in an air¬ 
ship. Precautions are taken, however; 
the engine rooms have fireproof walla 
and elaborate fire-fighting systems; ven¬ 
tilation of the entire ship prevents 
the accumulation of any possible gaso¬ 
line vapors; gas-tight electrical connec¬ 
tions prevent the ignition of any local 
fumes. 

There need bo no fear of lightning— 
contrary to general opinion. Records 
■how but two ships having been fired 
in this manner, and had they not been 
Inflated with the inflammable hydrogen, 
even these would not necessarily have 
been lost 

Any damage to the hull due to a di¬ 
rect hit by lightning has been proved 
to be rem a rkably small and localised; 
this is doe to the fact that every metal 
part is bonded to another, and die en¬ 
tire structure acts as a Faraday cage, 
rapidly dissipating a lightning charge, 
finally, there is the feature of ac¬ 


cessibility, which is really one of safety. 
There is not a place in the ship which 
cannot be reached even while the ship 
is in flight. Thus inspection and repair 
may be carried out at any time, pre¬ 
venting minor damage from growing 


The structural design of the navy 
ships may be easily adapted to a com¬ 
mercial ship, one for carrying passen¬ 
gers and moil over-seas. 

Here again the advantage of a heli¬ 
um-inflated ship presents itself. In pre¬ 
vious passenger-carrying rigid airships, 
the presence of hydrogen practically 
demanded that the accommodations be 
placed outside the main hull structure. 
On the other hand, air resistance con¬ 
sideration -necessitated keeping all pro¬ 
truding structures as small as possible. 
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More on less, cramped, cabins was the 
result 

In a ship of the general di m ensions 
of the ZRS-4 and -3, accommodations 
may be built in comfortably providing 
for up to 100 passengers, according to 
the weight of fuel required for any cer¬ 
tain route. 

In the case of a 100-passenger ship 
the following dimensions are interest¬ 
ing: a total deck area of 12,000 square 
feet of which each state-room (for two 
persons) uses an average of over 70 
square feet; promenade decks and cor 
ridors have a total length of about 
900 feet and an average width of five 
feet while about 3500 square feet are 
used for public compartments. Promen¬ 
ades, lounges, dining salon, and smok¬ 
ing rooms are not dreams, but may 
soon be actualities. 

Spacious compartments, the lack of 
noise and odors and sea sickness, speed 
of travel over the oceans greater than 
is possible to any surface craft—these 
are some of the advantages the airship 
has in store for travelers. 

TTS contribution to overseas transpor- 
1 tation will not be in competition to 
the surface carriers but supplementary 
to them—for that proportion of passen¬ 
gers and merchandise to whom higher 
speed is essential. It will do this without 
subtraction of business from existing 
carriers, for all history has shown that 
speed of travel means volume of travel. 
Surface lines and air lines will alike 
be beneficiaries as this new vehicle 
takes its place in the field of transport, 
applying in the international field what 
America has long learned nationally— 
namely, that better communication 
means better understanding, has vast 
economic advantages, and is equally im¬ 
pressive in the field of human relations. 



•pedal doth which Is fatter to be 


OUR POINT OF VIEW 


France and Italy Agree 

T HE differences between France and 
Italy relative to naval claims having 
been the cause of much diaaenaion and 
suapicion on the continent since the 
London Conference, the recent Franco- 
Italian naval accord is a welcome sign¬ 
post pointing the way to peace. And 
while, in a sense, it is the rounding out 
of the three-power London Treaty into 
a five-power one, there are certain sig¬ 
nificant differences that will bear clar¬ 
ification. 

The London Treaty set maximum 
submarine tonnage at 52,700, provided 
for a reduction of cruisers and destroy¬ 
ers, suspended construction of armored 
cruisers, and forbade transfer of ton¬ 
nage between submarines and surface 
vessels. France’s obstinacy won for her 
advantages in all these features. Under 
the Paris-Rome agreement, France is 
given 81,900 tons of submarines; she is 
allowed to maintain her present tonnage 
in cruisers and destroyers by replacing 
old vessels; she can build two armored 
cruisers of 23,333 tons each (and so can 
Italy); and she can utilize for surface 
vessels the difference of 15,000 tons 
between the 97,000 tons she demanded 
at the London Conference and the actual 
figure of 81,900 tons she accepted. 

Final acceptance of this new agree¬ 
ment, not only by the two most con¬ 
cerned but also by the three signatories 
of the London Treaty—England, Japan, 
and the United States—lessens greatly 
the tension under which the world has 
been laboring for some time; the flame 
under the continental war caldron dies 
down somewhat and the war brew boils 
leas vigorously. Some may say that 
France got more than her share; never¬ 
theless the agreement has proved ac¬ 
ceptable to the five naval powers, and 
we now know where we stand. If only 
Americana were not so apathetic re¬ 
garding naval affairs, we could now 
proceed with a proper naval program 
which would give us our Treaty Navy 
by 1936. Unfortunately we seem to have 
lapsed from apathy into a coma. 

Cynic* Notwithstanding 

I N these day* one frequently— too fre¬ 
quently—hears of “jerry” builders 
and “gyp” contractors who skimp and 
scamp on materials and labor; and it 
U the custom for the modern cynic to 
contrast such reprehensible building 
Methods with the solid, honest workman- 
•hip of the “good old days,” those times 


befure the art of skimping and scamp¬ 
ing had even been thought of—usually, 
of course, with the added implication 
that in these modern times of sophistica¬ 
tion, honesty has undergone a sad 
change for the worse. Therefore some 
recent revelations concerning skimping 
and scamping in a famous 15-16th Cen¬ 
tury structure, St. George’s Chapel, 
where England’s later kings are buried, 
as described by the Dean of Windsor 
before the Royal Society of Arts, may 
prove illuminating. 

It appears that some cracks previously 
concealed by plaster recently indicated 
the need of restoring u part of the 
chapel. This work from the outset re¬ 
vealed a condition little short of as¬ 
tounding. The greut stone ceiling vault 
of the edifice had been supported large¬ 
ly on brackets or “springers” attached 
to the walls, a construction which is safe 
if built with care. But as the Dean of 
Windsor says, “the builders took such 
chances und scamped their work so 
flagrantly that the brackets were not 
even bonded into the walls at all" and, 
he continues, “the architects have point¬ 
ed out that there was consequently no 
scientific reason why the vaulting stood 
in its place. That it did not crash was 
an instance of the way in which build¬ 
ings sometimes ‘stick’—that is the only 
miracle which kept the vaulting in its 
place.” 

It further appears that one main wall 
of the structure had moved seven inches, 
though the foundations of the chapel 
supposedly rested on solid rock. An in¬ 
vestigation revealed that while one of 
the walls was thus bedded, the excava¬ 
tion for the other had been carried 
down only within 18 inches of the 
rock and stopped in clay. This of course, 
had gradually let the heavy walls down, 
allowing hundreds of tons of rock in the 
ceiling vault to sag 11 inches. St. 
George’s was no place to venture into, 
but no one knew of the imminent danger 
and so all were blissfully happy. 

Safety In Construction 

N OT so many years ago when any 
large building was in course of con¬ 
struction, people used to say that a 
workman would be killed for each floor 
of the structure. No one knows how this 
peculiar form of fatalism originated 
but, strange to say, It persists even now 
to some extent 

Some time ago a statement gained 
wide currency that more than a hundred 
workmen were killed in the construction 


work on the Empire State Building 
which is described on another page of 
this issue. Actually, the records show 
the deaths of only five men; and only 
one of these five was entirely blameless 
in his own death. This man waa sawing 
a plank when the opposite end waa hit 
by a truck. Of the other four, one ran 
into a blast area, a second Btepped off 
a scaffold, a third fell down an elevator 
shaft, and the fourth leaned into a 
shaft and was struck by an ascending 
hoist. 

It is ridiculous to put any Btock in 
tales of hundreds being killed on such 
jobs. At such a tremendous price in 
human lives, progress would indeed he 
but a great conceit of man. Happily, 
however, few lives are ever lost on large 
jobs—or small—because business and 
industry are making every effort to make 
carelessness an obsolete word and are 
helping the campaign by utilizing all 
manner of precautions. 

Evolution 

A FTER an interim during which it 
l suspended publication due to early 
financial struggles, our contemporary. 
Evolution, now reappears and we gladly 
welcome it once more to the family of 
scientific journals. In all the world with 
its 23,000 scientific periodicals this, as 
far as we know, is the only one devoted 
wholly to the spread of information con¬ 
cerning evolution and the refutation of 
the silly arguments daily dinned into the 
cars of the millions by the well-organ¬ 
ized anti-evolutionists. 

Among our own readers we have dis¬ 
covered comparatively little interest in 
the purely controversial aspects of evo¬ 
lution, a fact which we interpret as 
evidence that our readers accept ths 
basic principle as established and un- 
debatable. The articles which we have 
poblished therefore have concerned only 
particular phases of evolution, not argu¬ 
ing the elementary fact of it at all. 
Doubtless, however, there is room for' 
a specialized journal like Evolution 
which seeks in a rather lively manner to 
demonstrate to a wider audience of less 
well informed general readers the fact 
of evolution and refute the wprdy op¬ 
position. The journal now carries the 
moral backing of a number of eminent 
men of science, among whom are two of 
our own Corresponding Editors, Pro¬ 
fessor Elihu Thomson and Professor 
William K. Gregory. Such names may 
be taken for what they are worth—and 
they are worth much. 
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INCANDESCENT REFRIGERATORS 

By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of tha Dapartmant of Aalronom, and Director of tho Obaarratory at Princoton Univeraity 
Raaaarch Aaaoclata of tha Mount Wilaon Obaarratory of tha Carea(ia Inatitutlon of Waahlngton 


F OR many year* it has been recog¬ 
nised that sunspots were cooler than 
tho rest of the sun’s surface. The 
evidence is conclusive and varied. The 
spots are. darker than the photosphere 
—though hy no means black, as is con¬ 
spicuous when Mercury in transit across 
the sun’s disk can be compared with 
them. At such a time it is also obvious 
that the light which comes from the 
spots is not merely duller but also red¬ 
der than that from the rest of the solar 
surface, and this affords an independ¬ 
ent proof of lower temperature. Finally 
and most decisive of all are the dif- 
s between the spectra of 
spots and of the disk. Some lines 
e weakened in the spot spec- 
trum, many are strengthened, 
and many more appear in the 
spots which do not show at all , 
in the light from the disk. '* 

T HE investigations of Hale 
and his colleagues at Mount 
Wilson about 25 years ago 
showed that the lines which 
are weakened in the spot-spec- ~- 
trum can be produced in the 
laboratory only at high tempera- ~' J , 

ture* or by the more violent ex- 
citation of the electric spark. - " 
Those which are stronger in the 
spots show just the opposite be¬ 
havior, being relatively strong¬ 
est in terrestrial sources when ' :.T' 
the vapor is as cool as is con¬ 
sistent with its being luminous. 

Some of the lines which appear 
only in the spots are of this sort 
but the majority are due to ab¬ 
sorption, not by free atoms but by the 
molecules of chemical compounds which 
are evidently decomposed at the higher 
temperatures prevailing over the photo¬ 
sphere at large. 

This cumulative evidence settled once 
for all that the spots are considerably 
cooler than their surroundings. But how 
much cooler? This proved a harder 
question to answer—as questions de¬ 
manding a numerical answer almost al¬ 
ways are—and a decisive solution has 
come only recently. 

Pettit and Nicholson, working with 
the great tower telescope at Mount 
Wilsofli aad thus having at their dis¬ 
posal an image of the sun 16 inches in 
diameter, and applying to this one of 
their delicate vacuum thermocouples, 


have measured the energy of the radia¬ 
tion from a small area in the center of 
a spot for various wavelengths in the 
spectrum and compared it with that 
from a corresponding area of the un¬ 
disturbed disk. Their measures, which 
are numerous and consistent, show that 
at the violet end of the spectrum a spot 
gives out less than 30 percent as much 
light as the disk. In the red the pro¬ 
portion rises above 40 percent, and in 
the invisible infra-red it increases slow¬ 
ly to 80 percent. Averaging all together 
the total heat radiation from the spot 
is found to be 47 percent of that from 

v •' *' 
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reach, so that it seems pretty queer to 
call the sunspots “cool.” But the temper¬ 
ature of the sun’s undisturbed surface, 
measured in the same fashion, comes 
out 5950 degrees K., so that the spots 
are 1200 degrees cooler than their en¬ 
vironment. 

These are what are called “effective 
temperatures” and represent a sort of 
average of the temperatures of the vari¬ 
ous layers in the solar atmosphere down 
to the depth at which its increasing 
opacity prevents us from seeing farther. 
At a high level the actual temperature 
is doubtless lower than the values given 
above—perhaps by as much as 
800 degrees. At the lowest depth 
to which we can see it may be 
1500 degrees higher, but in both 
cases the temperature in the spot 
will be lower than elsewhere in 
about the same proportion. Sun¬ 
spots may therefore be regarded 
as vast refrigerators, cooling the 
material of which they are com¬ 
posed by almost 2000 degrees 
Fuhrenheit over a region thou¬ 
sands of miles in diameter and 
keeping it cool for weeks on end. 




u Diamatar 250,000 milt*. 
i really hotter than th* electric furnace, a 
'e surface 


an equal area of the photosphere, a re¬ 
sult checked by direct observation with¬ 
out the intervention of the spectroscope. 

Part of this radiation comes from a 
scattering of sunlight by the air above 
the mountain. Measures on the sky just 
outside the sun’s limb showed that al¬ 
lowance for this would reduce the real 
radiation from the spot to 40 percent 
of that from the disk. 

After this correction the measure¬ 
ments, both of the total radiation and 
of its distribution among the different 
wavelengths, lead to accordant values 
of the spot temperature, 4750 degrees 
K.—measured on the Centigrade scale 
from the absolute zero. This is about 
a thousand degrees higher than even 
the most powerful electric furnace can 


[E cause of this cooling is 
not far to seek. Hale’s clas¬ 
sical observations show that the 
spots are great whirlpools—vor¬ 
tices—in the sun's atmosphere. 
Evershed has shown that all 
around the perimeter of the spot 
the gases are moving outward 
from it at a speed which reaches 
a mile per second in the lower 
levels of the atmosphere. Hence 
the vortical motion is upward and out¬ 
ward—the exact opposite of that of wa¬ 
ter running out of a wash basin. The 
ascending column of gas must be forced 
to expand greatly, and forced expan¬ 
sion will cool any ordinary gas. Of 
course it comes from hot regions below 
the visible surface. Whether after it has 
ascended and expanded it will be cooler 
than the surrounding gas at the level 
it reaches, depends on the rate at which 
the temperature changes with depth in 
normal regions. This latter rate depends 
upon the way in which the flood of 
heat from the deep interior escapee to 
the visible surface and thence ^uto 
space, and it can now be calculated. 
It is then found that the gases in an 
ascending vortex will indeed be cobled 
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below the temperature of the surround¬ 
ings. The latest calculations by Pro¬ 
fessor Milne show that an ascent of not 
more than 30 miles would account for 
even more cooling than occurs in the 
greatest spots. 

The reasoning on which this conclu¬ 
sion is based appears to be very strong, 
but the results are, to say the least, per¬ 
plexing. Sunspots are thousands of miles 
in diameter—often ten times this—and 
it is quite incredible that they can be 
less than a hundred miles deep. Yet if 
the material which streams out of them 
a depth of thousands of 
miles, why is it not much more cool by 
expansion thun the observations indi¬ 
cate? Another and even more serious 
difficulty arises. To keep any kind of 
refrigerating engine at work requires 
the steady expenditure of power. It is 
one of the most fundamental principles 
of physics that “work can never be ob¬ 
tained from any mass of matter by cool¬ 
ing it below the temperature of the 
coolest part of its surroundings." To 
produce such an effect work must be 
done on the cooled material. Tiii 
t takes power to keep un electric re¬ 
frigerator running, as everyone knows. 
Where does the power come from to 
run the enormous solar refrigerators 
which we see in spotH? 

T HE first rational answer to this ques¬ 
tion, and a very convincing one, was 
given a few months ago by the brilliant 
young German astrophysicist Unsold. 
To understand it we must consider 
more fully what happens in an ascend¬ 
ing column of gas. The statements 
which have already been made refer to 
a gas which has no stores of energy 
within it except the energy of motion 
of its molecules. If a mass of such gas 
should be forcibly raised from deep in 
the sun’s atmosphere to a higher level 
it would expand till its pressure matched 
that at the new level, pushing aside 
the surrounding atmosphere and doing 
work at the expense of its own internal 
energy, so that it would become cooler. 
When it had done this it would be cool¬ 
er than the surrounding medium and 
therefore denser (since the pressure 
was the same and we are dealing with 
gas of the same composition through¬ 
out). Being denser than its surround¬ 
ings it would immediately start to sink 
back to its original level. 

But now suppose that the gas in its 
initial hot and dense condition at the 
deeper level contains stores of latent— 
apparently concealed—energy of some 
sort. It might, for example, consist of 
two element* like hydrogen and oxy¬ 
gen, ready to comhine but prevented 
from doing so at a great heat. As it rose 
and the pressure and temperature fell 
the combination might begin. This 
would liberate an additional store of 
“sensible” heat, so that when it reached 


the higher level a mass of gas of this 
sort would be considerably hotter than 
in the case previously described. If the 
latent heat thus liberated were great 
enough the ascending gas might even 
he hotter than its surroundings. If this 
happened it would also be lighter and 
would continue to rise. Other masses 
of gas from the lower level would fol¬ 
low it in a continuous streum, and a 
great ascending current of gas would be 
formed and keep on indefinitely until 
the available energy-containing material 
was exhausted, or perhaps until some ex- 
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Curve of temperature taken acron 

a lunipot by means of a thermo¬ 
couple, by Pettit and Nicholson 

ternul disturbance stopped the stream. 

Now the temperature inside the sun’s 
photosphere is far too high to permit 
any chemical combinations; but just 
because it is high it encourages the 
more drastic process of ionization—the 
separation of electrons from atoms. The 
most abundant element in the sun’s 
outer layers is known to be hydrogen. 
This is rather hard to ionize and, at the 
visible surface and even a little below, 
the proportion of ionized atoms is very 
small. But Unsold’s calculations show 
that a thousand miles or so below the 
photosphere where the temperature is 
about 15,000 degrees (if the gas is large¬ 
ly hydrogen) almost all the hydrogen 
atoms are ionized. If a mass of gas were 
to rise from this level to the surface the 
re-combination of the hydrogen nuclei 
(protons) and the electrons would lib¬ 
erate a great amount of heat—more 
than enough to heat the rising column 
and keep an ascending current run¬ 
ning. 

A little below the photosphere the 
hydrogen would be practically all neu¬ 
tral, and the heat-producing process 
would be turned off; but the ascending 
column of gas would persist by its own 
momentum, still rising but coobng by 
expansion in the last stages of its way, 
so that it would reach the photosphere 
as a cold current to spread out in all 
directions along the surface and use 
up the last of its energy in pushing out 
the surrounding gases. 

Here, then, we have the long sought 
source of power to operate the sunspot 
“refrigerating machines.” They appear 


as real heat engines, burning fuel com¬ 
posed of electrons and protons and dis¬ 
charging the waste gas—hydrogen re¬ 
sulting from the combustion of the two 
—at the top of the chimney-like vortex 
of the spot. 

T HE rotary motion is a by-product 
free to arise if there were the least 
initial tendency of the sort—as we sec 
in wash basins, dust whirls in the air, 
and on a larger scale in tornadoes. 

Many details of course remain to be 
cleaned up—what additional effect is 
produced by the combination of elec- 
5 and partially stripped atoms of 
the metals or of gases like oxygen, 
what starts and stops the motion, and 
the like—but a great advance has cer¬ 
tainly been made. 

One long-standing puzzle is immedi¬ 
ately solved. The 

sunspots big and little appear to be 
nearly the same. This used to be per¬ 
plexing but in a rising current such as 
Unsold discusses, the temperature 
would reach equality with that of the 
surroundings at a definite level at which 
the ionization of the hydrogen had be¬ 
come small, and the cooling at the sur¬ 
face would correspond to ascent from 
this level and hence be always about 
the same. Unsold’s figures indicate that 
this level would he only a little below 
the photosphere and not far from the 
depth suggested by Milne (which, by 
the way, would be increased from 30 
to some 300 miles if the atmosphere is 
composed largely of hydrogen instead of 
heavy metallic vapors as be supposes). 
There is therefore good reason to ac¬ 
cept Milne’s conclusion that the cool 
part of the sunspot is at most a few 
hundred miles deep and therefore very 
thin compared with its diameter, “like 
a penny” as he suggests. Below this 
level the ascending currents presuma¬ 
bly exist but if we could study them 500 
miles deeper down we would find the 
spots hot and not cold.— Princeton Uni¬ 
versity Observatory. 

• 

Editor, Scientific American: 

l much regret that, owing to an error 
in the preliminary carbon copy of the 
paper on the mass of Pluto, which Dr. 
Nicholson generously put at my dispos¬ 
al, one of the statements in my recent 
article [February, page 90.—Editor] 
failed to report his final conclusions. 

If the earlier observation of Lalande 
is disregarded, the remaining observa¬ 
tions of Neptune are insufficient for any 
precise determination of the mass of 
Pluto. If Lalande’s observation is in¬ 
cluded, Dr. Nicholson’s value is as 
stated. A different estimate of the ac¬ 
curacy of this early observation would 
lead to a different value of the probable 
error of the final result. 

—Henry Norris Russell 



BELLS 


By ALBERT A. HOPKINS 


B ELLS have a peculiar charm, like 
the organ, for most people. For- 
merly the beet place to hear them 
wai in the Low Countries, Belgium and 
Holland, but now New York City con 
claim the finest set of bells in the world. 
The Riverside Church, overlooking the 
Hudson River, has a carillon of 72 
bells. Fifty-three bells were removed 
from the Park Avenue Baptist Church 
and 19 more have been recently cost 
in England. All ore now in place and 
the formal dedication took place Feb- 
ruary 8, 1931. This largest of carillons 
is a memorial to Laura Spelman Rocke¬ 
feller, mother of I. D. Rockefeller, Jr. 

There is probably nothing which re¬ 
quires more patient skill and crafts¬ 
manship than the founding and finish¬ 
ing of a bell. Strange to say it is the 
small bell which is the most trouble¬ 
some. Sometimes twelve casts may be 
made before a small bell with a true 
tone is secured. The large bells are 
made by exact formulas and there is 
no guesswork. Bells do not improve 
with age, neither do they retrograde. 

F ROM olden to modern times the 
number of bells in bell towers was 
increased from four (we derive the 
word “carillon" from the Latin quad- 
riliontm) to a considerable number, 
but the name remained unchanged. By 
“carillon” we now understand a set of 
bells of the finest musical quality and 
tuning. Twenty-three bells arc the min¬ 
imum and 72 bells the maximum. The 
bells are usually sounded with the aid 
of “claviers” arranged somewhat after 
the manner of the ivory keys in the con¬ 
sole of an organ; they take the form 
of light wooden levers. These levers are 
attached by means of wires and cranks 
to the clappers which strike the bell on 
the inside surface at a point near Its 
largest diameter; the travel of the clap¬ 
per is about one inch, which is sufficient 
to bring out the full volume of sound 
required for carillon playing, while still 
allowing the delicate touch necessary 
to enable a single operator to manipu¬ 
late so many bells. Pedals are attached 
to the levers connected with the heavier 
bells, so that these can be played by 
foot or hand. This enables the player 
to strike them more forcibly than would 
be possible with the hand levers, and 
it also allows him to execute the more 
Initiate passages of music by leaving 
his hands free for the rapid manipula¬ 
tion of the levers connected to the 


smaller bells, playing the bass ac¬ 
companiment with his feet On s large 
carillon, m e chanical devices assist the 
player; the so-called “deep-end,” up 
to 24 bells, can also be played from 
the remote organ console. The player 
of a carillon Is termed a “carillonneur” 
or “bell organist” and is a person of 
musical ability who has become expert 
in mastering the capabilities of the 
huge instrument. 

In Croydon, England, is located the 
world-famous bell foundry of Gillett 
and Johnston, Ltd. Many of the artisans 
are descended from families of bell 
founders and their skill is most re¬ 
markable. On the molding floor of 
the plant in the charming Surrey sub¬ 
urb of London, the first thing that draws 
attention is what looks like a huge bell 
of sand. This is one of the cores which 


is formed to the exact shape of the in¬ 
side of the finished bell. Over this fits 
a cast-iron case, also bell-shaped, and 
the molten metal is poured between the 
exterior of the core and the interior of 
the cose to form the bell 
The core is built up on a bride, bell¬ 
shaped foundation which is erected on 
an iron plate fitted with lugs for hoist¬ 
ing. Upon this foundation sand and 
loam are applied and scraped smooth 
with a revolving template called a 
“strickle” board which gives the proper 
contour of the inside of the bell The 
core has to be dried several times in 
an oven. The shaping and drying pro¬ 
cesses may take two or three days for 
a small bell or two or three weeks for 
a large one. If the hot metal should 
strike wet sand there would be an ex¬ 
plosion and the casting would be ruined. 
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up with a sharp chisel to re- 
move the hard burned sand 
sticking between the letters, 
and the fins of metal at the 
joint* of the moulds are 
“fettled" off. 

The bell, on its way through 
the machine shop, is stopped 
to have drilled in the top the 
holes which will be used for 
hoisting and suspending. It 
then goes to a shed, where all 
dirt on the surface Js cut away 
by a powerful sandblast, leav¬ 
ing the metal smooth and 
clean. From there it goes to 
the tuning shop. Here it is 
placed mouth upward on the 

revolving table of a large bor- _ 

ing mill, to which it is firmly 
secured by bolts and clamps, 
and the metal is cut away from 
the inside until not only is the strike 
note in tune with all the other bells in 
the carillon, but also various harmonics 
and octave overtones are in accord. 
Thia, as may be imagined, is the work 
of highly skilled experts, involving 
much time and great care and patience. 

T HE bell is then brought into the 
main erecting shop to join its 
brothers or sisters, or to await their 
arrival, and, in the case of a Urge bell 
or “bourdon” a massive steel beadstock 
i* fined, with trunnions working in rol¬ 
ler bearings. It Is then lifted into its 
steel swinging frame, steel wheels ire 
added, and tbs wrought-iron cUpper 
fitted inside. This clapper plan is one 
of the three methods of striking this 
particular belt and U used when it is 
swung for c&orefc aervfees, or possibly 
for fedUng on special occasions; it rings 


“half up," that Is natft the 
tip of the bell is vertical, <ttsd 
the two wheels are driven by 
electric motors and auto¬ 
matic gearing. It can also be 
sounded by a hammer that 
falls on tbe sound bow, 
or, for carillon aetion, by 
a counter-balanced cUpper 
which is pulled rapidly 
against the outside of the 
bell. 

If the befit is not one of 
those which swings, it U sus¬ 
pended from the steel beam* 
with a suitable instating 
material between the bell 
and the steel, and is struck 
t the sound bow by an in¬ 
ternal clapper, the strokes 
being given by band pressure 
on one of the claviers op¬ 
erated by the carillonneur. 
The bells which are station¬ 



had, but worthy of retention hj Its pres¬ 
ent forpt owing to antiquity, U usually 
preserved in the church while a new 
one fakes Its place in the belfry. 

The belfry of the Riverside Church, 
which is located in the 392 foot tower, is 
40 feet wide and 63 feet high. The bells 
are disposed in three tiers or stories 
within this huge cavity and the card- 
lonneur, Mr. Kamiel Lefevere, sits (at 
present) within the operating chamber 
in the middle section at tbe console. He 
has complete control over the 72 bells 
which run in weight from tbe “bourdon** 
weighing 40,880 pounds, to a six-inch. 
10-pound bell tuned to “C." 

AT present these bells are operated 
■s* by four different methods: 1. By 
srillonneur’s console, giving delica- 
of touch and expression; 2. Five of 
- heavy bells are swung by automatic 
■lectric mechanism as a call to services, 
n special occasions; 3. By electro- 
pneumatic mechanism and 
long-distance control fro 
the church or chapel organ 
consoles; 4. By automatic 
hour striking and quarter 
chiming mechanism. The 
hours are struck on the 
“bourdon" by a clock-con¬ 
trolled mechanism, and the 
quarters are chimed on any 
number of bells up to four 
octaves by means of a revolv¬ 
ing barrel five feet diameter 
studded with electric con- 
tact* which can be changed 
for varying the music of the 
chimes as often as desired. 

There are also pedals like 
those of the organ to actuate 
some of the bells. The small 
bells play easily by the hand 
levers free from mechanical 
help, but in the case of the 


ary can also be struck by 
mean* of outside hammers 
operated by'gravity to give 
the "quarter chimes." 

The foundry is often re¬ 
quired to correct defects in 
bells. When it fa possible to 
correct to a reasonable extent 
the harmonlea of each bell in 
an old group, while putting 
tbe group into tune as a 
whole, this is done with the 
utmost care, Ii» each case 
where it is fotgfd that the 
harmonies of pp Individual 
bell are too fabe for appre¬ 
ciable correction, it 1* recast, 
using tbe same metal, unless 
then are htetortal or senti¬ 
mental to— ns s pin ft stub 
a- procedure.! pa the other 
hand, a bell that is really 
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larger belb electrical contact* bring an 
electro-pneumatic system into play. 

Even with this powerful aid expression 
is not lost sight of and the carillonneur 
has three gradations of power to use. 
giving soft, medium, or loud blows. 

r i a small room several floors below 
the belfry is the clock proper, a com¬ 
pact and neat piece of delicate mechan¬ 
ism the duty of which is to keep ac¬ 
curate time and at the right moment 
send an electrical impulse to start the i 
hour striking and quarter chiming | 
mechanism. Both of these units stop , 

themselves when they have struck the T k. mocor-drivsn, clock-controlM mech 

correct number of blows on the bell A don .« xh , hammer ■„ atUched t( 

program wheel has an adjustment for 

silencing both the hours and the quar- console, ut the same time. A control 
ters during the night. Each Injur the panel is placed beside the carillonneur; 
clock automatically winds up the when he wishes to play he jircsses one 
20-pound weight that keeps it go- button only, labeled “start” ami this 
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The motor-driven, dock-controlled mechanism for striking the hours on the "bour¬ 
don.” The outside hammer it attached to the end of the upright rod at the right 


ing. The clock has 1 


s up the power plant, c 


church is Gothic and the dia t would quarter chiming gear, and r 


not be in accordance with t 
of architecture. 

The total weight of the I 
bells is over 100 tons and 
the steel work weighs 140 ] 

tons. The dapper for the 
“bourdon” weighs 4000 
pounds and the clock 
hammer 1000 pounds. 

As may be imagined, a 
careful lay-out of the 
switch-gear and wiring 
has been necessary, for on 
no account must the ex¬ 
ternal hammers or clap¬ 
pers strike the bella while 
they are swinging, and it 
must be impossible for 
two operators to play 
the bell* from different 
places, the carillonneur’s 
console and the organ 


controls from the organ c. 
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Tbs largest ball ta swung by motor* and is also 
struck by power-Actuated hammers at A and B 


0 




^ Mvavilfr OwA. Tbw^btw^ tens and b 




>ii» 


Tuning is dona by removing metal 
from inside bell by a boring mill 

playing, the button "stop” is pressed 
and this stops the power plant, releases 
the quarter chimes, and connects the 
organ controls again. In both cases tell¬ 
tale lamps light up to show how the 
controls are set. The pressure of either 
button starts motors which switch over 
157 wires from one system to another. 

On March 3rd 1928 two thousand 
four hundred ringers from all parts 
of England gathered at Croydon to wit¬ 
ness the casting of the great 20Vi ton 
“bourdon” for the Riverside Church. 
Among the visitors were 41 ringing 
clergymen and 71 lady ringers. The 
Archbishop of Canterbury made an ad¬ 
dress and a great “bell concert" fol¬ 
lowed, which included band bell ringing 
items by famous ringers. 

We are indebted to Mr. R. F. A. 
Housman, M. I. Mech. E., General Man¬ 
ager of Gillett and Johnston, LtdL, for 
the interesting series of pictures and 
for much help in explaining the action 
of thk beautiful carillon in its lofty 
belfry. 


SALT DOMES* 

By M. F. KNOY 

Meitner Bag Inter, Cell ttatss Utilities Conpiny, Lake Cherts*, Louisian* 


T O THE casual observer the Gulf 
Coast region of Texas and Loui¬ 
siana offers no spectacular topo- 
graphio features such as are met with 
in other sections of the country. Its pine 
forests, densely wooded swamps, broad 
prairies, and extensive marsh lands, 
while possessing a certain scenic charm, 
offer no natural wonders to the traveler's 
eye. 

One must not conclude from this, 
however, that the region is devoid of any 
interesting feature. On the contrary it 
is one of the most famous localities in 
the world from a geological standpoint, 
owing to the numerous subterranean 
salt domes that occur here. Salt domes 
occur in other parts of the world, no¬ 
tably in Germany and Roumania, but 
nowhere have they proved of more 
scientific interest or of greater economic 
value than here on our own Gulf Coast. 
As the name indicates, the typical salt 


if subjected to sufficient pressure, and 
that rock salt will flow more readily than 
any of the more common rocks of the 
earth’s crust. Hence, the theory is that 
during past ages uneven pressure, due 
to gentle folding of the crustal rocks, 
has caused the salt to flow upward 
through weak points in the overlying 
strata. 

As would be supposed, these over- 
lying strata have been highly com¬ 
pressed, bulged upward, and in many 
cases broken entirely. Much of the rock 
directly above the salt has been thrust 
to the surface and carried away by 
erosion. Figure 1 illustrates this condi¬ 
tion of affairs. Of course the process 
should not be thought of as something 
in the nature of a sudden catastrophe, 
but rather as a slow upward movement 
requiring for its total rise of several 
thousand feet a period of tens of thou¬ 
sands of years. In many cases erosion 


of the uplifted rock has kept pace with 
its elevation, so that to the untrained 
eye the surface may offer little evidence 
of the dome beneath. Usually, however, 
the site of the dome is marked by a sur¬ 
face prominence nr a mound of varying 
height and several hundred feet in 
diameter. 

S OMEWHAT over 40 salt domes have 
been located in the coastal plain of 
Texas and Louisiana, and several more 
are known farther inland in each state. 
The existence of salt springs on the site 
of certain of these domes was known to 
the earliest while settlers and even to 
the aborigines. In the case of Avery 
Island, a dome near New Iberia, Louisi¬ 
ana, the white men found a surface 
deposit of ashes and potsherds five acres 
in extent and reaching a depth of three 
feet in places. These ashes were pre¬ 
sumably from the fires of prehistoric 
red men who evaporated the brine over 
open fires and reclaimed the salt. The 
enormous extent of the ash deposit 
would indicate an accumulation of hun¬ 
dreds of years, and no doubt the place 
was the scene of a thriving salt in¬ 
dustry in the days of our savage pre¬ 
cursors. But the existence of the salt 
springs was unknown to the Indians 
found in the region by the white men. 

A number of domes have been 
worked for salt at various times and in 



dome is a more or less imperfect cone 
of rock salt, rising from several thou¬ 
sand feet below to within a few hundred 
feet of the surface. A good idea of the 
form and extent of such a dome may be 
gained from a study of Figure I. The 
body of salt in the various domes will 
of course vary as to size and shape and 
In other details, but the general plan 
is the same. 

Space does not permit of a discussion 
of the various theories of salt-dome 
origin that have been offered in the 
post. Suffice it to say that many eminent 
geologists have mode a study of the sub¬ 
ject, and at present they ore agreed in 
a general way as to the manner in which 
these peculiar structures were formed. 
They know that vast deposits of sodium 
chloride, or common salt, exist at a 
depth of several thousand feet below 
the surface in various parts of the earth. 
They also know that any rock will flow 
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various way*. In some case* water is 
pumped into the salt formation and 
withdraw^ again, carrying the salt in 
solution. The brine is then evaporated 
and the salt reclaimed. In other cases 
shafts have been sunk into the salt. Here 
the lump substance is loosened by light 
blasting, loaded on small flat cars and 
hoisted to the surface. It is then crushed, 
sized, and prepared for distribution. 

Huge quantities of salt are produced 
by the latter method in the three famous 
salt mines, Jefferson Island, Avery Is¬ 
land, and Weeks Island, near New 
Iberia, Louisiana. The product from 
these mines is of unusual purity, often 
testing over 99 percent pure sodium 
chloride. 

Salt was discovered on Jefferson 
Island about 1895, but was not worked 
commercially until 1923. Since that time, 
however, production has been on a large 
scale. Large scale production was be¬ 
gun at Weeks Island in 1902. By 1924 a 
total of more than 2,000,000 tons had been 
produced, and at that time the annual 
production was more than 200,000 tons. 

AVERY ISLAND was used as a source 
xi of salt by prehistoric Indians as 
mentioned above. The salt springs here 
were discovered by a white hunter in 
1791, and when during the war of 1B12 
England stopped the shipment of salt 
from Liverpool to the States, a shaft was 
sunk and production started on Avery 
Island. After the war, however, the com¬ 
petition of imported salt caused produc¬ 
tion to be discontinued in 1817. Again 
during the Civil War, when salt became 
scarce in the South, production was re¬ 
sumed at Avery Island. It is estimated 
that some 10,000 tons were supplied the 
needy Confederacy before a Union army, 
under General Banks, destroyed the 
works in 1863. 

After the Civil War several unsuc¬ 
cessful attempts to operate the mine 
were made. In 1899, production was put 
on a paying basis, and continues so at 
present. Up to 1924 a total of 2,500,000 
tons had been produced, and the annual 
production at that time was 100,000 tons. 

Despite the huge quantities of salt 
that have already been removed from 
each of these mines, scarcely a sign has 
been made on the known deposits which 
in each case still contain hundreds of 
millions of tons of high grade salt. 

Some of the Gulf Coast salt domes 
have a cap of sulfur-bearing rock. The 
origin of this sulfur Is not definitely 
known, bat is usually regarded as the 
result of the reduction of calcium 
sulfate, or anhydrite, by oil and natural 
gas In the porous strata surrounding the 
^otne. Some salt domes have little or no 
anhydrite on them and hence no sulfur. 
Other domes seem to have brought up 
from below a cap of anhydrite which 
in some cases is several hundred feet 
in. thickness. In these a heavy deposit 



An airplane view of Spindletop, 
famous (alt-dome oil field near tha 
city of Beaumont, Tciai. Compare 
the distribution of the well* with 
the typical figure placed below it 

of sulfur is often found at the top of 
the anhydrite. Figure 2 shows the posi¬ 
tion of the sulfur deposit in the dome at 
Sulphur, Louisiana, one of the most fa¬ 
mous sulfur producers. 

Sulfur was discovered here about the 
time of the • Civil War, but was not 
profitably exploited until about 1903, 
after the noted chemical engineer, Her¬ 
man Frasch, had perfected a practicable 
method of production. By this method 
wells are drilled through the sulfur- 
bearing rock. Water at about 300° F. 
is pumped into the porous rock to melt 
the sulfur, and the molten product is 
brought to the surface by means of an 
air lift. It is then run into enormous vats 
where it cools and solidifies. The walls 
of the vats are then pulled down and the 
material is ready to be broken up for 
shipment. A stranger to the region Is 
sometimes astonished to see at a distance 
of several miles a huge, golden lump of 
pure sulfur, containing several hundred 
thousand tons, glistening in the sunlight. 

From 1903 to 1924 some 9.000,000 
tons of sulfur were produced from the 
Sulphur dome. Since that time the 
sulfur mining has been abandoned and 
the flanks of the dome explored for oil. 
Today it is an active and valuable oil 
field. 

The Frasch system of production, 
which was perfected at Sulphur, is now 
in use on other similar deposits, notably 
the one at Gulf, Texas. Though there 
is commercial production at only a few 
points, it is on such a huge scale that 
since 1917 the Gulf Coast mines hive 
supplied most of the world's sulfur. 
And, when we consider the enormity of 



Figure 3: Ideal conditions for oil 


the known deposits and the economical 
recovery made possible by the Frasch 
system, it is likely that they will con¬ 
tinue to do so for many years to come. 

The Gulf Coast region la underlain 
by scveial oil-bearing strata. Though 
these strata may be encountered almost 
anywhere, oil In paying quantities is 
found only where they have been 
faulted, ridged, or domed. The accumu* 
laiion of oil at such points is due to the 
fact that these strata are permeated by 
both oil and water. Since oil is the 
lighter of the two liquids, it is floated by 
the water to the highest accessible point. 
Thus the ideal oil pool is found where 
there is an elevated point in oil-bearing 
strata, and where the underlying and 
the overlying strata are of dense forma¬ 
tion that will prevent the escape of oiL 
Figure 3 shows diagrammatically how a 
salt dome may bring about these con¬ 
ditions. 

Today there are 18 producing oil 
fields in the Beaumont district of Texas 
and Louisiana, with development under 
way on several others. Most of these 
fields are on proved salt dome*. Salt 
domes have made this region an im¬ 
portant factor in the nation's oil produc¬ 
tion. It has likewise become a great 
refining and export center, with a re¬ 
finery capacity of 100,000,000 barrels 


per fear. TbUHWuOuthW approximately 
»88 tenth *A the refinery capacity 
of located at Beaumont and 

Fort Arthur, Torn. 

The following abstract of a paper by 
D. C. Barton and R. B. Paxson on the 
Spindletop field at Beaumont will give 
an idea of the importance of salt dome* 
to the oil industry: “The Spindletop oil 
field was the first and one of the most 
brilliant of the Gulf Coast oil fields. 
Spindletop is a characteristic Gulf Coast 
salt dome and is composed of a steep- 
sided, relatively flat-topped, circular salt 
core with a diameter of about one mile, 
and with a limestone, anhydrite, gypsum 
cap surmounting the salt. Most of the oil 
was produced from the porous, cavern¬ 
ous limestone at the top of the cap. The 
early gushers have never been equalled 
in the United States for the size of their 
daily flush production. Few fields in the 
United States of like size (265 acres) 
have had as big a production. This 
totaled 30,000,000 barrels in the first 
three years and over 50,000,000 barrels 
to 1924.” 

In 1925 a deeper pay sand was dis¬ 
covered in this field, and since that 
time an additional 50,000,000 barrels 
have been produced, bringing the total 
production to over 100,000,(M0 barrels 
to date. The present production is at the 
rate of about 900,000 barrels per month. 


S Cl £ NT I FIG AM t RFC AN 

Since the occurrence’ of oil m the 
Gulf Coast Is so frequently in c onne ct ion 
with a salt dome, the first step fas the 
search for new oil flejds is the discovery 
of other salt domes. A novel and inter¬ 
esting method has been devised for tile 
purpose, and several of the major oil 
companies keep crews in the field with 
this object in view. 

T HE instrument employed is the 
seismograph, a delicate apparatus 
first used to record faint earthquakes. 
Three of these instruments are set up 
about a mile apart, each in turn being 
about a mile from a heavy charge of 
explosive, usually consisting of 250 
pounds or more of dynamite. A man is 
stationed with the seismograph and an¬ 
other attends to setting off the explosive. 
When all is ready radio signals are ex¬ 
changed, instruments are accurately 
timed, and the charge is fired. The bloat 
is of terrific intensity, sufficient to rattle 
window panes for miles around and to 
set up distinct vibrations in the earth. 
If these vibrations reach all of the in¬ 
struments in the same length of time 
the test is blank, no salt dome being in¬ 
dicated. But if there is a marked differ¬ 
ence in the time shown by the various 
instruments it it a favorable indication 
and the vicinity will be closely explored. 
It has been found that the ordinary 
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rocks of the Gulf Coast transmit sound 
waves at the rate of about 5000 feet per 
second, whereas, rock salt transmit* 
sound waves at the rate of about 15,000 
feet per second. Thus when the shock 
reaches one of the instruments much 
more quickly than it does the others 
the presence of a salt dome is indicated 
between this instrument and the ex¬ 
plosive. This method is very reliable 
when used by skilled operators. It has 
been used to locate several salt domes 
whose presence could not have been, 
ascertained from surface indications 
atone. 

The Gulf Coast salt domes are truly 
of great scientific interest. And when we 
remember that during the past 30 years 
they have yielded millions of tons each 
of salt, sulfur, and petroleum, and that 
they have been the direct source of 
wealth and employment in more than a 
score of communities, we realize that 
they are also of tremendous economic 
importance. 


* This is the first of three articles 
t dealing with minerals recovered in 
' h salt domes. The second 


will deal mainly with sulfur; the third 
with geophysical methods in the search 
for salt aomes with reference to the dis¬ 
covery of oil.— The Editor. 







WHICH RACES ARE BEST? 


Why Science Can Not Admit Racial Differences 
in Intelligence 


By G. H. ESTABROOKS 

t*nt Professor of Psychology, Colgate University 


W E hear a great deal about the 
uperiority of the Nordic. Appar- 
ntly he is some kind of direct 
descendant from the ancient gods of 
the Greeks and Romans. Before him all 
other races pale into utter insignificance 
and leave—or at least should leave— 
to him a monopoly of brains, brawn, and 
virtue. If, however, you will review the 
numerous works which have placed this 
fair-haired, blue-eyed giant on his pin¬ 
nacle of perfection you will find they are 
all written by authors who have no es¬ 
pecial training which fits them for their 
position as judges of human destiny. 

Actually the problem of racial su¬ 
periority is one which must be solved 
by the expert. When you have a prob¬ 
lem in chemistry you go to the chemist 
—not to some layman who is merely 
interested in chemistry as a side line. 
You would never think of having any¬ 


one hut a trained engineer huild a mod¬ 
ern factory, nor anyone but a compc- 
tent physician treat you fur smallpox. 
Similarly there are certain branches of 
science which are especially entitled to 
pass judgment on the problem of Nor¬ 
dic su|ieriority. The anthropologist and 
the psychologist must solve this ques¬ 
tion between them—and their solution 
is in sharp contrast with those of many 
of our popular writers. 

Science has not as yet demonstrated 
the existence of racial differences in 
intelligence. The reason for this is fair¬ 
ly obvious. First, let us consider what 
the anthropologist would have to say- 
on the subject. He studies the past his¬ 
tory of all races. His interests arc large¬ 
ly of an historical nature. Just where 
did such and such a race come front? 
Why did the long-headed peoples in 
Europe give way before the round heads 
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about 10.000 years ago? Who first do¬ 
mesticated animals and who is respon¬ 
sible for the wonderful civilizations 
which once flourished in Egypt and in 
Central America? These and such ques¬ 
tions as these are the ones in which he 

.vow, ne says, “you wish to talk on 
racial intelligence. An excellent idea, 
hut let us start by finding out just what 
you mean. Just what do you mean by a 
race?” Here we receive our first jolt, 
for the anthropologist defines “race” 
in terms of physical or bodily charac¬ 
teristics. Thus the people of the North 
European race are fair-haired, blue- 
eyed, tall individuals with long, high 
heads and thin noses. The term “Nor- 
die*’ can be properly applied only when 
we speak of people having these char¬ 
acteristics. Then there are two other 
races in F.urope, according to the gener¬ 
ally accepted classification. One of these 
is the Alpine race which chiefly inhab¬ 
its the center of Europe but which has 
pushed out into all corners of the con¬ 
tinent. The third is the Mediterranean 
race. The Alpines are short, thick-set 
people with brown hair, brown eyes, and 
a round head. The Mediterraneans are 
buon, sieuuer, wnn macK natr, crown 
eyes, and a long, low head. 

I F we are going to talk about racial 
intelligence within the white race we 
must confine ourselves to this classifica¬ 
tion or to some other similar division 
of races based on strictly physical data. 
Thus the English are not a race; they 
are a nation. It would be of no use 
talking about the inferiority of the Ital¬ 
ian race—if it were inferior—because 
there is no such thing. The Italian na¬ 
tion comprises a mixture of all three 
races, and the Nordic who throws stones 
in that direction ia very likely to raise 
a lump on the head of a member of his 
own group. 

Similarly the Jews are not a race. 
There are tall Jews and short Jews, 
blue-eyed and brown-eyed, fair-haired 
and dark-haired, long-headed and 
round-headed. One might prove the Jew 
either superior or inferior, to one’s 
heart’s content, but it would have abso¬ 
lutely no bearing on the racial question. 
Indeed, even when the Negro “race’' and 
Indian “race” in the United States are 
considered, one is almost as badly off, 
since both are largely mixed with whites 
and with each other. 

So the first criticism of the anthropol¬ 
ogist would be that almost all the work 
done on so-called racial intelligence 
had, with a very few exceptions, been 
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done instead on national intelligence. 

Til* fecoijd argument" which the an¬ 
thropologist would advance i» the his¬ 
torical one. We tend to look at things 
.• they are, not as they may have been 
in die vety near past. For example, the 
foundations of our culture go back to 
Egypt, Babylon, and Greece. From such 
countries as these came our real higher 
civilization, while such things as the 
domestication of animals and the culti¬ 
vation of our great food plants go back 
even farther. The anthropologist would 
point out that the Nordic had nothing 
whatsoever to do with these beginnings 
of our cultural life. The Mediterranean 
seems to have made the real contribu¬ 
tion, while many of our most useful food 
plants came from the American Indian. 

Even as late as the I5th Century a.d. 
the Nordics were savages, compared 
with the people living in southern Eu¬ 
rope. The anthropologist realizes this 
fact He realizes that the despised In¬ 
dian of Central America had a very 
high civilization in 500 a.d., when the 
Saxons were heathen pirates whose sole 
interest was plunder and destruction; 


that the Chinese built the Great Wall 
at a time when the crude Nordic was 
just learning to use iron; and that the 
Egyptians and Babylonians had a writ¬ 
ten language and a high culture when 
the inhabitants of northern Europe were 
just learning to tame certain wild ani¬ 
mals and plant certain grains. 

In other words the Nordic is very 
much in the place of the nouveau riche. 
Just at present he happens to be doing 
very nicely but his history is very short 
indeed compared with that of certain 
other races. 

HEN we turn to psychology, the 
other branch of science which is 
interested in our problem, we find that 
the psychologist is very suspicious 
about this whole business. He tries to 
measure intelligence with the so-called 
“intelligence test” and does a very good 
job with school children when they have 
had the same type of environment. He 
is worried, however, when others try 
to apply his results to different races 
and nations. 

For example, there is the language 


handicap. I have no right to teat an 
Italian child with an Intelligence test 
written in English, when that child has 
not a thorough knowledge of the En¬ 
glish language. The best piece of work 
of this kind has been completed in the 
Philippine Islands. The results were 
very interesting. About 32,000 children 
were given several intelligence tests. 
Now, these children could not speak En¬ 
glish very well. It was found that when 
they were given an intelligence test 
which was written in English they were 
far inferior to American children of the 
same age. But when they were given 
what we call a non-language test, a 
test which Is designed in such a manner 
that it does not matter what language 
the subject speaks, then there were no 
differences whatsoever between their 
intelligence and that of American chil¬ 
dren. 

The psychologist will not even allow 
us to sidestep this question by pointing 
to the negro, who is certainly familiar 
with English. Intelligence as measured 
by the intelligence test depends very 
largely on how and where you were 
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brought up. To be sure, the negro does 
generally fall below the white on these 
tests, but no one who is familiar with 
conditions in the south can claim that 
the negro has as good a chance to l>e 
educated as his white neighbor. We 
hear a great deal about negro inferiority 
but there are one or two facts which are 
often overlooked by the advocate of 
white supremacy. 

For example, the northern negro as 
seen in such places as New York City 
is actually superior in intelligence to 
the southern white, if wc are to believe 
the results of army tests. Home condi¬ 
tions have a very great influence on 
these intelligence tests, as do also the 
amount of schooling and similar factors. 
The psychologist realize* these fail* 
and is careful about making sweeping 
statements on such evidence. Unfortu¬ 
nately many popular writers get hold 
of these test results and promptly jump 
most unwarranted conclusions. 

F INALLY, there is another point in 
the argument which is advanced by 
the biologist. We say, for example, that 
the Indians or the inhabitants of the 
South Sea Islands are inferior because 
they are rapidly vanishing before the 
advances of the white man—they can 
not withstand his civilization, therefore 
they must be of inferior intelligence. 

This, however, is by no means the 
case. What actually is wrong is thut 
these peoples simply can not withstand 
the white man's diseases. For instance, 
when Cortez first attacked Mexico City 
he received a disastrous repulse. The 
Spaniards under his leadership were the 
first white people whom the ancient 
Mexicans, the Aztecs, had « 

Despite the fact that the invaders were 
armed with powder and steel, the In¬ 
dians fought bravely. Hut the Span¬ 
iards brought another ally even more 
terrible than superior weapons. This 
was smallpox. Between the first and 
second attacks on the city one half of 
the male population had died from this 
scourge. It was then a much more easy 
task for Cortez to reduce the survivors 


self; therefore he very often 
looks down on them in all 
respects, intelligence includ¬ 
ed. But intelligence has noth¬ 
ing whatsoever to do with it. 

Indeed, recent research sug¬ 
gests that even the European 
may rapidly degenerate if 
placed under the living con¬ 
ditions of some primitive 
races. We find, for example, 
that certain animals, such as 
the white rat, will give birth 
to defective offspring if 
forced to live on a diet con¬ 
taining alcohol, or if they 
have their thyroid gland in¬ 
jured. 

This branch of experimen¬ 
tation is new but it contains 
the suggestion that anything which and brown eyes, long low heads and 
weakens the body, such us alcohol, in- medium noses. Thus no one has yet tak- 
sufficient food, or disease, may lead to en the trouble of even attempting a first 
defective children and so to race de- step. This statement may he harsh, for 
generation. If this is true we can well certain investigators, such as Garth, 
see how a new disease, such as malaria, have done excellent work comparing 
might easily lead to a mighty race be- Indians and other races with the white 
coining a very weak one. race. Even Garth himself would prob- 

When we sum up the evidence we find ably admit that his research was far 
that science is unwilling to give any from accurate as regards an exact de¬ 
race the crown of intellectual superior- termination with reference to the purity 
ity. Results have been wholly inconclu- of his groups, 
sive, and even the rabid exponent of in- 

telligence tests is becoming more and Tj^ROM this point on, however, the prob- 
more moderate in his claims. Ten years 1 lem becomes extremely difficult. If 
ago he looked over the results from the we are to measure intelligence we must 
famous Army Tests and neatly cata- use intelligence tests. So suppose a rc- 
lngued all races on this earth as to the search worker chooses a Nordic and a 
order of their mental ability. Today Mediterranean group. In the first place, 
he attacks the problem far more cau- since the language handicap is a serious 
tiously with much lx-tier tests, and difficulty, he must either have these two 
frankly admits that he is badly puzzled groups speak the same language or give 

Can we definitely solve this problem he must he able to guarantee that their 
of racial intelligence? Possibly, but it cultural background is tbe same, or 
is one of the most difficult which science that this cultural background has abso- 
hus ever faced. First, we must test races, iutcly no effect on the test he is using, 
not nations. We have talked a great This is hopeless at present. The mere 
deal about Nordics, but no one has ever, fact of using a “non-language” test does 
to my knowledge, taken a group of true not eliminate the possibility of other 
Nordics—that is, people with fair hair factors in the cultnral background hav- 
and blue eyes, tall, with long, high ing a very definite effect, 

heads and thin noses—and compared Granted, however, that we shall have 



Intelligence tests on American-born children 
of Nordic and non-Nordic stock, with language 
disability eliminated, show practical equality 


to submission. them 

Similarly, everyone who comes in con- ranea 
tact with the Eskimo is great- .. • — 

ly impressed with his intelli- tut 

gence. But the Eskimo is SiUSP 
doomed. He has little resis- 
tanco to the diseases of the wSusS# aiS * 
white man. Tuberculosis and t aflwss i wo * 

smallpox wipe out whole 
tribes. The South Sea Island¬ 
ers are in no better situation ___ 
than the Eskimos and are itfSsSS® 1,,< 
rapidly dying out because of a 

this hopeless fight against 
disease. rociw J* 

Tbe white man naturally 
feels that such peoples - 


them with a group of typical Mediter¬ 
raneans—short people with black hair 


very inferior. They eon not Arfehmsdc scons of children by racial paran* 

resist sickness as well aa him- tag* again show —antially equal intelligence 


reached this far distant goal and shall 
have finally proved the Nordic superior 
to the Mediterranean, what next" 
Science would point out that this 
merely a present day finding. Where 
now are the people who built the pyra¬ 
mids or who founded the wonderful cul¬ 
ture of ancient Greece? They were 
then the great leaders in culture. The 
north European was an uncouth sav- 
age. 

The despised Nordic has mounted the 
tlixone, but there are other people* anx¬ 
ious and possibly able to hurl him from 
it in the near future. Such is the teach¬ 
ing of history. We must be more chari¬ 
table in our views toward othera, for 
some day they may have occaaion l 
exercise charity toward uo. 















MORE ABOUT THE 

GREAT SIBERIAN METEORITE 

By J. G. CROWTHER 

Author of “8citnc« for You’ 1 ! “Short Btoriia la 8cUnco"; "Scloaco la 
Sovist ItuHla.” Scientific Correspondent to Tit Mtacittttr Gutrdlta 


T HOSE reader* of the SciEfcrinc 
American who live in the United 
States, Canada, and Japan and keep 
diaries may be able to provide some 
special information of value to meteor¬ 
ologists. It concerns the atmospheric 
and sunset effects of the great meteor¬ 
ite which fell in Siberia in 1908 and 
devastated over a thousand square miles 
of forest. That the fall actually took 
place became generally known only in 
1928 and since then some remarkable 
new information has been discovered. 



The subject of one of the disc 
ins at the Dublin meeting of the Brit¬ 
ish Association for the Advancement 
of Science in 1908 was wave-motion. 
Dr. W. N. Shaw (now Sir Napier 
Shaw) contributed an example of a 
curious atmospheric wave-motion re¬ 
corded on the self-recording micro-baro¬ 
graph invented by himself and Mr. W. 
H. Dines in 1903. This instrument auto¬ 
matically records sudden small changes 
in atmospheric pressure such as those 
due to air-waves (that is, sound waves 
when audible) but not slow changes 
due to ordinary rising or falling of the 
barometer. It registers the frill, as it 
were, on the continuous but slowly vary¬ 
ing Une which represents the record of 
the pressure of the air. 

On June 30th, 1908, six of these in¬ 
struments In England, respectively at 


• ZJttrmtf Digit, March 


South Kensington, Meteorological Of¬ 
fice, Leighton Park, Cambridge, Shep¬ 
herds Bush, and Petersfield, recorded a 
series of air waves arriving during a 
period of about 20 minutes, with about 
four fairly plain maxima, as if there had 
been four disturbances or explosions 
somewhere in the earth's atmosphere 
during that period. After the discussion 
this record was more or less forgotten 

S. KENSINGTON 


EOROLOQICAL OFI 
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Oscillation* at several points in 
England, Juno 30, 1908—until 
raesntty tbssa wars unexplained 

and became one of the unexplained 
curiosities of meteorological science. 

Since 1928 fragments of news from 
Russia have conveyed the information 
that a great meteorite had fallen in Si¬ 
beria on June 30th, 1908, and expedi¬ 
tions had been made to discover the 
place of falL In 1930 the eminent En¬ 


glish meteorologist Mr. C. J. P. Cave 
suddenly remembered that the date of 
the Shaw micro-barograms correspond¬ 
ed with this date of the meteoric fall. 
Were the English micro-barograms due 
to the air waves caused by the great 
meteorite said to have fallen in Siberia? 
This discovery greatly stimulated inter¬ 
est in the reports of the Russian ex¬ 
plorers. The expeditions were led in 
Siberia by the geologist Professor Ku- 
lik. I met him in Leningrad last autumn 
and heard something of his experiences 
directly, and also had as a kind gift 
from him several photographs (the 
ones reproduced— Ed.) taken in the 
area devastated by the meteorite as it 
fell. 

I N Russia in 1908 there were rumors 
that a meteorite had fallen near 
Kansk in the Yenesei region of Siberia. 
The earthquake observatory at Irkutsk 
had recorded a small shock on the 
morning of June 30th. At Kirensk the 
sounds of the explosions were heard 
and various stories of terrific events 
having occurred in the north were no¬ 
ticed in the newspapers. Apparently 
these records were ignored by Russian 
scientists at the time, and no investiga¬ 
tion of them was made until 1921, 13 
years later. Russia was then stricken 
with poverty and famine after the 

utnU^^l^^^in^rnra the Qiurttrlt Jnrut, 
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struggle* of the revolution. Nevertheless 
Kulik, Oldenburg, and Wernatsky of 
the Academy of Science* approached 
Lunacharsky, the Cummisar of Public 
Instruction, for fund* to finance a pre¬ 
liminary expedition of inquiry in the 
Kansk district to discover whether the 
old rumors were worth further investi¬ 
gation. The funds were given and Kulik 
led the inquiry in Kansk, returning to 
Leningrad definitely convinced that 
something extraordinary had happened 
on June 30th, 1908, in that region of 
Siberia, and that a thorough explora¬ 
tion of the district was necessary. 

I N March, 1927 he led a second ex¬ 
pedition from Kansk to the Yent-sei 
district. They marched through bliz¬ 
zards with temperatures of -40 degrees 
Centigrade to reach Keshma on the 
River Angara. There they formed a 
caravan for Wanawara on the River 
Tunguska. They engaged a Tungus 
guide to lead them into the crater reg¬ 
ion. The Tungus had a family of four 
and ten reindeer. He would not start in 
the morning without deep potations of 
tea and then not earlier than 10 A.M. 
In the afternoon he refused to move 
after 4:30 P.M. and on halting com¬ 
menced more endless drinking of teu. 
They could proceed only from one 
patch of vegetation to another in order 
to get fodder for the reindeer, so with 
these handicaps and the difficulty of the 
country they could not cover more than 
four or five miles a day. 

Finally the explorers reached the cra¬ 
ters. These proved to be from 30 to 150 
feet in diameter and about 12 feet deep. 
The bottom was covered with swamp 
ind the craters the earth was 
crinkled in a direction at right angles 


to the southwest and northeast line. 
Round about the craters the ground 
had been entirely blasted and at the 
time the meteorite fell every living 
thing must have been quite consumed. 

Professor Kulik told me of one re¬ 
markable feature: within the central 
blasted area was a ring of upright trees. 
The trunks are seen to be stripped or 
singed of foliage. The fact that they 
remained upright while all vegetation 
inside and for some distance outside 
the ring was destroyed seems to sug¬ 
gest that they mark some kind of node 
or region of rest due to interference 
of air waves coming from the 
craters. Some of these trees 
are shown in one of the pho¬ 
tographs. From a pencil dia¬ 
gram Professor Kulik drew 
for me, one sees that the cen¬ 
tral area which was devas¬ 
tated except for the ring of 
upright trees, was about fif¬ 
teen to twenty kilometers 
(roughly, 10 or 15 miles) in 
diameter. Beyond this circle 
was a ring of felled trees ex¬ 
tending up to a diameter of 
30 or 40 kilometers, as shown 
in the diagram. The next 
zone extended to about 60 
kilometers diameter and con¬ 
tained a considerable num¬ 
ber of felled trees, while oc¬ 
casional trees were found 
felled within a diameter of 
120 kilometers or about 75 
miles. Throughout the circle 
the trees were felled radially 
from the craters. 

In the devastati 
living vegetation was less 
than 20 yeais old. For exam¬ 


ple, in one of the photographs, a young 
tree less than 20 years old is seen 
standing among dozens of felled 
tree trunk*. 

Professor Kulik believes a great out- 
rush of hot air produced by the change 
of kinetic into heat energy when the 
meteorite crashed into the earth blew 
the forest trees down and singed rather 
than tore off their branches and foliage. 
He said that he and his party had dug 
30 feet into the crater bottoms but had 
not found the meteorites. The boring 
is difficult because the soil is eternally 
frozen below half a yard and consid¬ 



Sketch showing the effects of the meteoric fsll. 
Redrawn from a sketch by Professor Kulik 



erable equipment is required. He is not 
sure whether the meteorites are sunk in 
the earth or whether the craters are the 
marks of a ricochet where the meteor¬ 
ites struck the earth a glancing blow 
and then flew off into space again, or 
perhaps vaporised on the spot. He is 
not yet certain whether the meteorites 
approached from the north or the south. 
If they came from the north he believes 
they may have been connected with the 
comet Pons-Winnccke, or indeed they 
may have been the comet itself. 

In 1929 Professor Kulik led a third 
expedition to the region, taking with 
him Chudnovsky, the famous Russian 
arctic airman and rescuer of Nobile. 
They intended to make an aerial sur¬ 
vey but the weather was adverse and 
it could not be made. The difficulties 
of the country were great. They must 
explore while the land is not too deep¬ 
ly covered with snow, yet they must 
also leave before the thaw sets in. The 
thaw is very rapid and the rivers such 
as the Angara and the Tunguska rise 
several feet in a few hours, flooding 
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devastation of the forest and the felling 
of the trees in uniform directions—one 
to the destruction of several Tungus 
families and one to a forest fire. The. 
Tungus's terror of the district will be 
understood when I report that Professor 
Kulik told me the occurrence had 
caused the evolution of a new tribal 
religion. They regarded the arrival of 
the meteorite as a visitation from a 
God named Agdy (meaning Fire) to 
punish the wicked. The place is be¬ 
lieved to be accursed. The destruction 
of vegetation removed the sources of 
food for animals, so that the subsequent 
scarcity of living things made the place 
seem sinister. The development of a 
myth whose circumstances and date of 
birth are exactly known possesses con¬ 
siderable interest for comparative an- 
Typkel Siberian country, heavily forested as in the corresponding forest belt of thropology. (Similarly the Navajo have 
Canada but never glaciated. Reproduced from a photograph by Professor Kulik a superstition regarding the descent of 

one of their gods at Meteor Crater in 

the country and making it impassable, followed by a suction wave which Arizona. Scientific American, Septem- 

Then a terrible plague of mosquitoes sucked clods out of the ground and her 1927, page 246.— Ed.) 

arises and this apparently is one of the hurled the stove door across a room. 

worst of the obstacles. Professor Kulik’s A Tungus called Ilia Potapovich said rpHE Bulletin of the Russian earth- 

expeditions have left a mark on him. He that his brother was living on the JL quake observatories had three refer- 

is a tall, wiry, bronzed man of Scots Chambe River when a terrible explosion ences to the occurrence in 1908. In the 
figure, lean and a little tired. Perhaps occurred. For miles along both banks of town of Kansk the first shock caused 

a rest will soon entirely refresh him. the river the trees were uprooted. His doors, windows, and a votive lamp to 

The Kulik expeditions have stimu- brother’s tent was hurled down, the shake. There were subterranean ninth- 

lated much remembrance of atmos- wind carried away the top, deafened his lings and a second shock came five to 

pheric disturbances on June 30th, 1908, brother, and dispersed his reindeer, seven minutes later. A minute later 

and the succeeding days. The reports of many of which he was unable to collect there was another shock. At the 

inhabitants who were interrogated by when he had regained his senses. These Kuriske-Popovich village a severe earth- 

Kulik and his colleagues are interest- events affected him so that he was ill quake was felt. Afterward there were 

ing. I. I. Illinaki, now a stationmaster, for a long time. In the part of the forest two loud bursts like the firing of can- 

was at the Lialka Siding at Kansk, which was uprooted a big hole ap- non. Earthquake shocks were also 

“Suddenly I felt what seemed to be a peared. The Tungus road formerly registered at Tashkent and Tiflis, but 

violent vibration of the air and heard passed this place but now it is avoided their connection with, the Kansk phe- 

a loud noises I was terrified. The engine as the Tunguses are terrified of the nomenon was not recognized. Since then 

driver of train Number 92 was so locality. The informant Kartashoff who an earthquake record for the appropri- 

scared that he stopped the train, fear- gave this information of the Potapov- ate time has been found at Jena in 

ing it might be derailed, and when he iches said he did nut believe it was true. Germany. The Director of Irkutsk Ob- 

reached us at the siding asked us to Here is an example of the type of in- servatory ascertained that the meteorite 

examine the train to see whether some credulity which caused the Siberian me- had fallen near the River Tunguska 

of the goods might have exploded.” An teorite to remain uninvestigated so long. about 400 miles from Kansk, but noth, 

observer near the Arctic Circle heard Many other reports referred to the ing more was done about it. 
three or four (compare with the Sliaw 



micro-barograms) dull thuds in succes¬ 
sion. Professor Kulik told me that the 
explosion was heard at points within a 
circle 2000 miles in diameter; south of 
Lake Baikal, in Mongolia, for example. 

& B. SIMLANOFF of Wanawar* said 
that after “the flame disappeared 
there was an explosion which threw me 
off my feet a distance of seven feet 
or more. The glass and frames of the 
house brake and clods of earth, were 
spit up from the square in front of my 
hut.” Koaolapoff said that the door of 
the Russi&n stove flew out and Into a 
hammock on the far side of his room. 
The glass from the windows bunt in¬ 
ward. Afterward there was a sound like 
the rear of thunder from the north. 
Dr. Whipple remarks that this evidence 
indicates that there was a pressure wave 
which broke windows Inward and waa 



A young tsea ltn than 20 years eld, wbich appear* to be a Mtdi, graving—__ 
the decoying tanks of tfao forest laid low 4a 1900 by the meteorite's air Mast 
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Since the significance of the Shaw 
micro-barograms of 1908 became under¬ 
stood the records of the atmospheric 
end earthquake effects of the meteorite 
have been very interestingly discussed 
by Dr. F. J. W. Whipple, the Superin¬ 
tendent of Kew Observatory, London. 
As the Tunguska district, Cambridge 
and Petersfield in England lie ap¬ 
proximately in a line (see a globe— 
Ed.), the time of travel of the atmos¬ 
pheric disturbance from Cambridge to 
Petersfield, at each of which it was re¬ 
corded, will give its speed. This proves 
to be about the velocity of sound, ac¬ 
cording to expectations. By comparing 
the hour of the disturbance in Siberia 
with the hour of the arrival of its air 
waves near London, the time of travel 
is found to be five hours and'ten min¬ 
utes, which is about right fur a journey 
of 3550 miles, the distance from Lon¬ 
don to the place of fall. 



T HE sound of the meteoric explo¬ 
sion in Siberia was heard in Lon¬ 
don by instrumental means, if not by 
human ears. The English micro-baro- 
grams furnish data which permit es¬ 
timates of the energy of the disturbance. 
According to formulas derived by Pro¬ 
fessor G. I. Taylor, Dr. Whipple cal¬ 
culates that the meteorite must have 
had energy at least equal to that of a 
body weighing 12 tons traveling at 
seventy-two kilometers (45 miles) a 
second. Professor Kulik estimated the 
meteorite to weigh 130 tons. One may 
assume that only a fraction of the en¬ 
ergy would pass into air waves, so the 
two estimates agree quite well. 

Beside causing earthquake records at 
Irkutsk (589 miles distant), Tashkent 
(1890 miles), Tiflis (2727 miles), and 
Jena (3240 miles), and no less than six 
detailed air-wave records in England at 
an average distance of 3550 miles, the 
meteorite caused Immense sunset ef¬ 
fects in many parts of Europe at least, 


as scores of weather diurists are now 
proving. During the night of June 30th, 
1908 "a strong orange-yellow light be¬ 
came visible in the north and northeast, 
causing an undue prolongation of twi¬ 
light lasting to daybreak on July 1st, 
when the eastern sky was an intense 
green to yellow-gold hue. The entire 
northern sky on these two nights, from 
the horizon to an altitude of 40 , was 
of a suffused red hue varying from pink 
to an intense crimson. There was a com¬ 
plete absence of scintillation or flicker¬ 
ing, and no tendency for the formation 
of streamers, or a luminous arch, char¬ 
acteristic of auroral phenomena. Twi¬ 
light on both of these nights was 
prolonged to daybreak and there was 
no real darkness. At 1 a.m. on July 
2nd small print could be read without 
the aid of artificial light. The phenome¬ 
non was reported from various places in 
Britain and on the Continent, from 
Copenhagen, Konigsberg, Berlin and 
Vienna." So writes Mr. Spencer Russell 
in an article just recently published in 



the Quarterly Journal of Meteorology. 

A member of the staff of Green¬ 
wich Observatory took an excellent 
photograph of the Royal Naval College 
shortly before midnight with an ex¬ 
posure of about one minute. The famous 
astronomer Wolf of Heidelberg found 
he could not take star photographs ow¬ 
ing to the fogging of the plates due to 
the unwonted luminosity of the sky. He 
considered that the effects must have 
been due to dust which developed in the 
highest parts of the atmosphere on June 
30th and gradually settled during the 
following days. At 7 p.m. on June 30tli 
de Veer of Haarlem, Holland, saw 
something to the northwest which he 
described as an undulating mass. It was 
not cloud, for the blue sky itself 
seemed to undulate. Presumably it was 
due to dust from the meteor and had 
taken 18 hours to cover 97° of longi¬ 
tude, giving a speed of 300 kilometers 
or about 185 miles per hour. On the 
morning of July 2nd Wolf noticed a 
peculiar wisp of cloud moving appar¬ 
ently at 220 miles an hour. Unfortunate¬ 
ly the dust cloud could not travel en¬ 
tirely around the globe in 24 hours at 
that speed and meteorologists want to 
know whether Wolf was observing the 
object seen by de Veer on the previous 
night, after having passed right around 
the globe and arrived back again. The 
evidence of observers in the United 
States, Canada. Japan, and countries 
south of the line from England to the 
Crimea, whether they noticed this ob¬ 
ject on its journey round the globe in 
the upper atmospliere, would be valu¬ 
able. 

H OW strange that a cataclysm leav¬ 
ing traces in many parts of the 
earth should pass almost unrecognised 
for 20 years, and then require geolo¬ 
gists, seismologists, meteorologists, 
even airmen and anthropologists for its 
elucidation. 



THE ULTIMATE IN SKYSCRAPERS? 

By ANDREW J. EKEN 

Vlct-Pruidtnt and Chl»f BociOMr, Stirratt Bro». ft Eksn, Inc. 


T HE battle for the possession of the 
world's highest structure goes on 
apace in New York. Billions of dol¬ 
lars have been spent, millions of tons 
of steel and Htone have been reared from 
Manhattan’s rocky base in the struggle 
to come nearest to a literal interpreta¬ 
tion of “skyscraper.” 

Nearly a quarter of a mile into the 
air, the Empire State Building now 
towers 102 stories above Fifth Avenue 
and 34lh Street on the famous old site, 
first of the farmlands of the Astor family 
and later of the Waldorf Astoria Hotel. 
Construction beyond this height, while 
far from impossible, is uneconomical. 
Space becomes too expensive to bring 
adequate return. New York land is too 
expensive to assemble easily a plot large 
enough to support a building topping 
the Empire State. 

It has taken just 19 months to de¬ 
molish the Waldorf Astoria Hotel and 
erect in its place the greatest structure 
ever conceived by man. It is topped with 
a mooring mast designed to be the ter¬ 
minus of transatlantic dirigible services 
of the future and will be populated with 
20,000 busy workers who are visited 
each day by ah estimated 40,000 floating 

population 

“Just lor the record,” as former Gov¬ 
ernor Alfred E. Smith, President of 
Empire State, Inc., which owns the build¬ 
ing, would say—this structure is 1248 


feet from sidewalk to tip of the mooring 
mast and contains 85 stories of tenant- 
able office space. This compares with 
the Chrysler Building’s 1046 feet from 
ground to the tip of its spire with 71 
floors of office space; with the Eiffel 
Tower, useless for any purpose more 
practical than sightseeing, but 995 feet 
high; and with the Bank of Manhattan 
Building, 927 feet high with 76 stories 
of tenantable space. Naturally the erec¬ 
tion of such a structure brought peculiar 
engineering problems to the planners 
and builders of Empire State. 

TY7HILE the removal of the Waldorf 
vV was under way, Shreve, Lamb & 
Harmon, architects, struggled mightily 
with the Empire State plans. Fifteen 
times the building was created on paper 
and 15 times rejected for some economic 
or technical fault. Finally came the six¬ 
teenth plan, which is Empire State as 
it stands today. 

Demolishing the Waldorf was no easy 
job. It is customary for wreckers either 
to pay for the privilege of removing a 
New York City building or to do it free 
of charge for the value of the materials 
they can salvage, hut the Waldorf As¬ 
toria proved ''too staunchly built and 
. before th* hut broken fragments'of its 
walls had been removed OOtfcOOO dollars 
had been spent in cutting the still sound 
steel columns to pieces with flaming 


torches and in carting the remains far 
out to sea to be dumped from barges. 
The Waldorf now lies beneath the At¬ 
lantic Ocean 15 miles beyond Sandy 
Hook. 

Even before the wreckage was cleared 
from the great hole in the ground, the 
Empire State foundation—giant blocks 
of concrete built to support the largest 
steel columns ever fabricated, weighing 
over 12 tons to the foot—were being 
placed. 

Rapidly the work progressed until 
only five months after the first steel was 
set, the American flag was raised on the 
86th floor to signalize the completion of 
the framework. Already the exterior 
masonry had been raised to within a few 
floors of this steel work. Then came the 
building of the 200-foot mooring mast 
towering above the 86th floor sightseer's 
observatory. The basketlike steel frame¬ 
work waa built by daredevil steel wotk- 
ers casually placing rivets and twingiag 
girders higher than man had ever 
reached before, until the giant revolving 
cap of the mast was placed a quarter of 
a mile above the street. This mast Is 
enclosed with glass and with ribbona <ef 
the same shining stainless steel sad 
aluminum which distinguish the exterior 
bf the entire building in shining UEraigki: 
lines from the sixth to 85th floors; - -*• 

An elaborate system of wind bradng 
protects this tall structure against the 
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stress of any gale which may blow 
through New York’s canyons. This prob¬ 
lem of wind bracing has given much con¬ 
cern to civil engineers. Professor C. R. 
Young of the University of Toronto has 
estimated that the pressure of a normal 
wind on the Empire State Building 
amounts to 4,340,000 pounds; therefore 
the building must count on a wind pres¬ 
sure of 20 pounds per square foot for 
the first 500 feet of height, increasing 
at the rate of two pounds for each suc¬ 
cessive 100 feet. A wind of 186 miles 
per hour, the liighest velocity recorded 
in this country, would therefore pro¬ 
duce a pressure of 102 pounds per 
square foot on a building such as Em¬ 
pire State. Walls and partitions were 
found by the engineers to l>c of little if 
any assistance in wind bracing; there¬ 
fore systems of bracing the actual steel 
framework to bear this terrific load were 
evolved by Mr. If. C. Balcom, consulting 
engineer on steel erection. This bracing 
is even more necessary in the tall dirigi¬ 
ble mooring mast, the framework of 
which must necessarily be considerably 
lighter than that of the rest of the 
building. At the very peak of this 
mooring mast a Gothic form of steel 
arch is placed, the apex meeting 
at a central point to which the / 
mooring ring of a dirigible tying i 
up to this mast would be fastened. £ 

A red neon light nama ««• i 
raft of the towering tip of this | 
aast and an elaborate system of 
lights outlines its shining column. 

The four principal columns which 
compose this mooring mast are 
carried down through the building 
all the way to the bedrock, 33 feet 
below the surface so that the horizontal 
pull which a moored dirigible migl 
exert upon the mast will not be tr 
mitted to the higher parts of the struc 
ture but to the massive concrete founda¬ 
tions instead. 


Fifty-eight thousand tons of 
fabricated structural steel were 

6 laced in the Empire State 
uilding, the largest single 
order ever given for work of 
this kind and so great an order 
that no single mill could pro¬ 
duce the quantity desired in the 
time specified. The load on the 
four central columns is in ex¬ 
cess of 10,000,000 pounds, more 
than 5000 tons to each. Because 
of tiie necessity of moving daily 
such quantities of material into 
the building, an elaborate and 
ingenious way of scheduling 
the arrival and even the manu¬ 
facturing of the materials 
needed was devised by the con¬ 
tractors, Starrett Bros. & Eken. 
An individual railway system 
was constructed to cover every 
floor of the Empire State Build- 





Giant derricks lift part of the hoisting 
machinery to be used by the conatructora 

Trucks hearing steel and other ma¬ 
terials, instead of being unloaded in 
the street, where they would obstruct 
traffic and deface the neighborhood, 
were taken directly into the ground 
floor of the bill Iding and their loads 
placed upon small cars running 
on the steel tracks and turntables 
of this construction railroad. 

| The daily work of each of the 
many derricks and hoists for 
materials was so scheduled that 
engineers in charge knew exactly 
what any conveyance would be 
carrying at any given hour. Each 
consignment of materials was dis¬ 
patched to the nearest hoist to the 
point at which it was needed and so 
pidly lifted upwards that it was never 
necessary to use any large amount of 
j storage space or to delay the steady 
ir flow of trucking to the building. Eighty 
hours after steel was fabricated in the 




Pittsburgh Rolling Mills and loaded 
upon flat cars it reached the Empire 
State Building, each piece marked care¬ 
fully with symbols indicating the exact 
position it was to occupy in the frame¬ 
work and even the number of the derrick 
which was to lift it to its place. More 
than 50,000 individual pieces of steel 
reached the building in this manner 
and were placed according to schedule 
without delay. 

T HE exterior of the building is of 
Indiana limestone and granite with 
vertical strips of the now well-known 
stainless steel, creating an entirely 
new architectural effect in their straight 
narrow lines which shine in the sun. 
Windows were designed to be set flush 
with the outer walls, doing away with 
window reveals and creating in the ag¬ 
gregate thousands of additional square 
feet of usable space in the interior of 
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impoeeihle to make the Jour¬ 
ney from the ground to tbo 
86th floor in one lift. 

During construction excep¬ 
tional eatety precautions were 
taken. At all portions of the 
building where exterior ma¬ 
sonry or other work was 
being done, secondary scaf¬ 
folding and nets were erected 
. to prevent any materials or 
tools from falling into the 
street. All elevator shafts 
were carefully fenced off 
from portions of the building 
where workmen were em¬ 
ployed and doorways ar¬ 
ranged so it was almost impos¬ 
sible for anyone to enter the 
shaft to a position where he 
might be struck by a moving 
car. Telephone systems con- 

Oxy-acstyhns torch n-d to cot notch*, in P or V on8 ° f 

beams for inserting concrete floor ninfordna these shafts were used to syn¬ 
chronize the movement of 

the building. Radiators, likewise, are re- material* and to prevent confusion, 
cessed into the walls, also increasing Empire State stands on a plot of 197.5 
available space. feet by 424.95 feet. The area of this site 

Sixty-two express, signal-controlled is 83,860 square feet and the rentable 

elevators have been installed in the Em- floor space within the building is 2,158,- 

pire State Building by the Otis Elevator 000 square feet, making it the largest of- 

Company. These are of the self-leveling flee structure in the world. An average 

type, automatically stopped and started of 2500 men was employed daily in the 

by the pressing of button* within the construction work, while the total some- 

car numbered for each floor. A special times reached as high as 4000. To care 

device developed for use for the first for this army of workers and to dispatch 

time in the Empire State Building was them in end ont of the building, a stag- 

installed by the Otis Company to take ger system of hours for beginning and 

the place of human dispatchers. This quitting work was established and four 

electrical device prevents any two ele- portable cafeterias were erected and 

vator cars from stopping to answer a moved about as the work progressed, to 

given call and wasting the time of one save the men the time otherwise necee- 


given call and wasting the time of one save the men the time otherwise necee- 
of the cars. It likewise dispatches cars sary for going outside the building for 

from the ground floor on their trips _ 

through the building at carefully spaced 
intervals to give smooth continuous serv¬ 
ice to Incoming cars. These elevators will 
travel at a speed of 1200 feet a minute, 
the limit allowed by the New York 
building law. This law previously made 
provision for an elevator speed of only 
700 feet a minute and was only recently 
changed. 

E xperiments conducted by the 

Otis Elevator Company have de¬ 
termined that 1200 feet a minute is ap¬ 
proximately the limit which the human 
body can stand, although it Is possible 
technically to produce elevator cars 
capable of traveling nearly 2000 feet a 
minute. Empire State express can will 
travel from the first to the 80th floor in 
slightly over a minute. At the 80th floor, 
passengers desiring to travel to the 86th 
floor observatory or to the mooring mast 
will change for a tower car which will 
lift them the rest of the way. A single 
elevator will travel through the center of 
the mootjjag mast to a room at the top 

large enough to accommodate 50 people. Erectfna the steal on one of the levee fle 

The weight of elevator ceble* makes it wee* the largest that have eve* been fab 


lunch. Fifty miles of temporary water 
piping were installed for the conveni¬ 
ence of these workmen and a complete 
hospital, with doctors and nurses always 
in attendance, was established. 

Empire State statistics are staggering 
in their magnitude and it will be inter¬ 
esting to read some of them. For in¬ 
stance, 3500 kilowatts of electricity will 
be consumed when the Empire State is 
fully tenanted. This is enough to light 
a city the sice of Albany, New York. 

T HE steel contained in Empire' State 
framework could be rolled into a 
double track railroad reaching from 
Montreal to New York. Four and one- 
half stories of steel work were erected 
every week. There are more than 2,000,- 
000 feet of electrical cable in the Empire 
State and adding this to telephone 
and telegraph wire placed in service, 
the total would stretch nearly twice 
around the earth. There are 6400 win¬ 
dows, 10,000,000 bricks, 200,000 cubic 
feet of stone, 400 tons of exterior 
chrome-nickel (stainless) steel, seven 
miles of elevator shafts, and enough 
floor space to shelter a city of 80,000. 

S hr eve, Lamb & Harmon were re¬ 
sponsible for the design of the building 
and H. G. Balcom was consultant on 
steel erection. Meyer, Strong & Jones, 
Ino, were engineers for the installation 
of utilities and Post & McCord, Inc. 
erected the steel framework for Starrett 
Brothers & Eken, Inc., the general con¬ 
tractors. The company owning the build¬ 
ing is headed by Alfred E. Smith and 
includes in its directorate Pierre S. 
DuPont, Louis G. Kaufman, August 
Heckscher, Ellis P. Earle, John J. 
Raskob, and Michael Friedsara. 



ettog the staslouoaeof As lows* loom; Stile cf iheiiiil rafamui mill .hm 
w the large s t that here ever keen fab ricated lor e building o« other s t ra ttw r* 


FROM THE ARCHEOLOGIST’S NOTE BOOK 


“Scramaaaxe*” 

ARMS and armor of the period around 
A 600 A.D. are quite rare, so the Met¬ 
ropolitan Museum of Art is very for¬ 
tunate in receiving a gift of the three 


in it also the hand of Rome. It will be 
noticed that the hack of the slab in 
smooth except for a ridge ulxmt 3% 
inches from the bottom. This suggests 
that the relief was cut with a saw as 


pieces shown. The meaning of the word 
“acramasaxe” is uncertain but it de¬ 
notes a knife. The three are representa¬ 
tive works of so-called barbaric art— 
the makers were admittedly skilled 
craftsmen even if they were barbarians. 



far as the ridge and then broken; as 
was customary in Roman times and 
still is today. The sawing evidently took 
place in antiquity—presumably by the 


Right: A Greek 
marble relief 
which *u broken 
from a marble 
block to uve 
weight. Left: Back 
of relief oh owing 
mark* of law be¬ 
fore being broken 


Roman plunderera who carried the re¬ 
lief from Greece to Rome—in order to 
lighten its weight. Lord Elgin did the 
same to the slabs of the Parthenon 
frieze. This accounts for the unusual 
thinness of the slab. 



Frankish and Gallic daggers, "Scra- 
nuuaxes,” were emblem* of power 

The earliest piece to the right is of the 
late iron age, 100 a.c. to 100 A.n., and is 
Gallic. The other two pieces arc Frank¬ 
ish of about the 6th Century. All three 
daggers were undoubtedly found in 
graves where they were placed with the 
supposition that their owners would 
need them in the here-after. 

A Stolen Relief 

T HERE is a beautiful Greek marble 
relief of Pentelic marble in the 
Metropolitan Museum of Art that prob¬ 
ably dates from the 5lh Century b.c. j* 
battle scene is represented. A little dt 
tective work makes it possible to trac 

Mows Greek sword sheeth for 
Scythian. Right: Detail of < tt 


A Scythian Work of Art 

A BEAUTIFUL Greek sword-sheath 
covering, made from 0 thin plate of 
gold for a Scythian king who dwelt in 
southern Russia, depicts a contest of 
Greeks and barbarians and dates from 
the end of the 5th Century B.c. The gold 
was beaten out over a die and the de¬ 
tails chased afterwards. The metallic 




made for a sword 22 
inches long, and has the charactcrist. 
projection for fastening it to the belt. 
The sheath proper, presumably of 
leather, has disappeared. The Museum 
is fortunate to possess such a piece, 
made when Greek art was at its height. 

Iranian Bronzes 

N INETEEN bronzes found in Luris- 
tan, a mountainous and inaccessible 
region of western Persia, have just been 
acquired by the Metropolitan Museum 
of Art. They consist of pole tops, figures 
of animals, horse trappings, pins, and 
bracelets of unusual design and shape. 
Most of the pieces come from graves. 
The small figure of a deer belongs to 
the Bronze Age. The bronzes may be 
assigned to a period from the 6th to the 
4th Century b.c. The elaborate pole 
tops wilh heraldic animals are of r 
interest. The specimens 
art of a hitherto unkm 
Ira 


Iranian bronzrs 
from western Per- 
tie. Moet of the 
piece* come from 
graves. The art of 
nomads of a hither¬ 
to unknown branch 
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Marrero, Louisiana 


AN INDUSTRY THAT WAS MADE-TO-ORDER 

By A. E. BUCHANAN 


“/'"IREAT oaks from little acorns 
Ijy grow.” In the colorful history of 
American business, the old prov¬ 
erb baa been applied to the little ma¬ 
chine shop that became an automobile 
factory and to the newsboy who became 
a captain of industry. But this is the 
tale of a new kind of a business romance 
in which an industry was literally built 
to order in a single decade. It is the 
story of a group of men armed with the 
tools of science, who, disre¬ 
garding the acorn, visioned 


ate a new structural material that would 
bring insulating properties within the 
reach of every home-builder. 

The first requirement for the new in¬ 
dustry was a fiber which would be avail¬ 
able annually in large quantities. This 
fiber must be low-priced and hence must 
be a vegetable waste without food value 
or other economic worth. Cornstalks, 
flax, cereal straws, hemp, and wood fiber 
were considered. From the chemical 


standpoint, some of them seemed suit¬ 
able, but there were economic objections 
to their use. Some of them had value 
as cattle feed; some had already found 
industrial uses and most of them would 
involvo an expensive collection system 
because they are produced by many 
scattered farmers. 

Finally tho investigators came to 
bagasse, the fibrous refuse that remains 
after the juice is extracted from sugar 
cane. Sugar cane is grown in 
large, concentrated areas 


the mighty oak and methodi¬ 
cally proceeded to build sub¬ 
stance into their dream. 

It has been long recognized 
that the average home, artifi¬ 
cially heated in cold weather, 
is an excellent radiator to 
warm up “the whole out¬ 
doors." Until about ten years 
ago, however, only the wealthy 
could afford to build heat- 
insulated houses, using the 
flax, animal hair, or wood 
fiber materials then available. 
To our little gToup of indus¬ 
try builders, with the engin¬ 
eer's inherent distaste fur 
wasted energy, it seemed but 
elementary common sense 
that any building for human 
occupancy should be design¬ 
ed to retain heat in winter 
and exclude it in summer. Ac¬ 
cordingly they set out to ere- 



throughout the world. The 
juice is extracted by crushing 
the cane between rollers. The 
residual fiber is light and 
bulky and would form a tre¬ 
mendous pile of refuse at the 
sugar mill unless some means 
were devised to dispose of it. 
Because of the tough, spiny 
character of its fibers, bagasse 
cannot be used for cattle feed. 
It is so resistant to decay that 
it cannot be plowed back into 
the soil to form humus. The 
only way to get rid of it was 
to burn it and this was the 
general practice at augar 
mills. Although its combus¬ 
tion produced a portion of 
their steam requirements, the 
sugar millers knew it toffee a 
very inefficient fuel 
Having determined that 
bagasse offered the ideal raw 
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material for their new industry, our in¬ 
dustrial pioneers, after much persuasion, 
made an arrangement with a sugar 
plantation at Houma, Louisiana. Under 
its terms, they converted the furnaces 
in the mill to burn natural gas, which 
was conveniently available, and agreed 
to pay the fuel value of the bagasse, plus 
a profit, for the entire output of the mill. 
Part of the agreement provided that 
bagasse must be removed from the mill 
as produced in order that it might not 
interfere with the crushing operation 
during the busiest season of the year. 
The first crushing season, that of 1920, 
witnessed a daily battle to get away from 
the mill 300 tons of bagasse every day. 
Not only was the battle won, however, 
but so decisively was the feasibility of 
the whole project demonstrated that to¬ 
day the sugar cane industry of Louisiana 
owes a large part of its prosperity to 
the utilization of a by-product; the 
bagasse that was formerly burned is now 
converted annually into approximately 
five hundred million square feet of in¬ 
sulating board, trademarked Celotex. 

The mills of The Celotex 
Company are located at Mar¬ 
rero, just across the Missis¬ 
sippi River from New Orleuns. 

In the illustration at the top 
of the opposite page may be 
seen the huge piles of ba¬ 
gasse bales, stored to await 
processing. Bales of bagasse 
are delivered as needed to 
the mill where they are brok¬ 
en open and conveyed on 
an endless belt to the cooker 
room, where the bagasse is 
dumped into great rotary di¬ 
gesters, 14 feet in diameter. 

Here it is cooked under pres¬ 
sure, in order to make the 
steril- 
soluble 

organic matter. 

After cooking, the fiber is 
pumped through shredding 
machines in order to break up 
the large shreds so that the 
washing which follows may 
be more efficient. It may be 
well to explain at this point 
that the word “fiber,” as used 
this description of the 



Harvesting sugar cane in the Florida Everglades. The refuse left after extracting 
the juice is the material on which has been built a vast made-to-order industry 


manufacturing process, refers to a sus¬ 
pension of fiber in wuler. By keeping 
the bagasse fiber at a 2 to 3 percent 
consistency, it can be pumped and other¬ 
wise bandied as though it were liquid. 



A specialty designed extra 
heavy baler turns out a 
230 pound bale of bagasse 



From the shredders the fiber is dis¬ 
charged into rotary washers where the 
dirt, soluble organic and mineral com¬ 
pounds, and a certain amount of pith 
ure washed out. From the washers the 
fiber passes to stock chests which are 
large wooden vats, fitted with powerful 
rotating agitators to prevent settling. In 
these stock chests the sizing agents, 
mainly rosin und ulum, are added. The 
next step is the refining of the fiber in 
order to produce uniform shreds of the 
proper length and width. 

A FTER passing through a series of 
- beating and rendering operations, 
the fiber is ready for the manufacture of 
Celotex and the “stuff” Is pumped to 
the board-forming machines. Here the 
pulp is changed from a liquid suspen¬ 
sion into a damp board of uniform 
thickness. This operation is accom¬ 
plished on specially designed machines 
composed of two distinct parts, the 
mold rolls and the presses. On each ma¬ 
chine there are two mold rolls, 6 feet 
in diameter and 13 feet long, covered 
witli wiro mesh and together forming 
the front end of a vat into which the 
lliin pulp is admitted. The rolls rotate 
toward each other, acting like filters. 
The water drains out through the wire 
and a thick layer of pulp builds up on 
the wire surfaces. This layer of pulp is 
then carried over the rolls, between 
heavy belts of felt, which conduct it 
through presses where the excess water 
is squeezed out and from which the 
matted pulp emerges with a moisture 
content of 50 to 55 percent. The wet 
board now passes to the dryers which 
are 1000 feet long and large enough to 
accommodate two or three sheets of 
hoard each 12*/i feet wide. The dryers 
are steam and oil heated, being provided 
with toils supplied with high-pressure 
steam and fans which carry off the 
moisture as it is driven from the board 
by the heat. 

The board comes from the dryer in 
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A board m ac hi na in a Calotax plant. At the high and tha water la drained and 
tha cane fiber (bagaaoe) is formed into a continuous sheet which paaeee through 
pressure rolls and on down, through tha floor, to the drying chambers beneath 


practically a bone dry condition and 
will take up about 8 percent moisture 
when stored under ordinary atmospheric 
conditions. In order to season the board, 
therefore, it is sprayed with clean water 
as it emerges from the dryer. This sea¬ 
soning is very important because it 
prevents buckling when the sheet is 
used for construction purposes. After 
the board is sprinkled, it is automat¬ 
ically cut into desired length and width 
by revolving knives. The knives run at 
slow speed and have emery wheels at¬ 
tached to keep them sharp. 

Celotex has found a wide variety of 
applications, not only in building con¬ 
struction but also in the industries. In 
the former field it is used aB sheathing, 
as a base for plaster walls, for roof in¬ 
sulation, as an interior finish, and for 
sound insulation of offices, auditoriums, 
and so on. Industrially, it is used in 
railroad refrigerator cars, for domestic 
refrigerators, in ice cream, bottle dis- 

C msary and similar cabinets, as radio 
udspeaker baffle-boards, as a base 
for linoleum, in aircraft and hangars, 


opment that has followed in its wake. 
At the time when the first experiments 
were being conducted, the cane-sugar 
industry in the section of Louisiana 
known as the Sugar Bowl was facing 
extinction. The yield of cane from the 
once productive lands was falling to an 
.unprofitable minimum. Government ex¬ 
perts advised the planters that the con¬ 
tinuous planting of Louisiana cane had 
so weakened the strain that it could no 
longer withstand the rigors of weather, 
insects, and parasites. The United 
States Department of Agriculture rec¬ 
ommended planting certain varieties of 
cane produced in Java by scientific 
cross-breeding. But the Louisiana plant¬ 
ers were skeptical, discouraged, and fi¬ 
nancially crippled. 

It was at this time, in 1926, that The 
Celotex Company, because of its need 
for the bagasse that had formerly been 
an almost useless by-product, injected 
itself into the raising of sugar cane. New 
capital was raised for a thorough trial 
of the theories advanced by the govern¬ 
ment experts. The new variety of cane 


thrived. The yield per acre jumped back 
to a profitable figure and the Louisiana 
Sugar Bowl was saved from bankruptcy. 
Not only did the new cane produce more 
sugar, but appropriately enough, it 
yielded a better grade of bagasse than 
the older variety. 

As a result of this experience, the 
Celotex interests organized subsidiary 
companies which developed land in the 
Florida Everglades for sugar cane rais¬ 
ing. This work involved an engineer¬ 
ing achievement of no mean proportions 
for it was necessary to construct a huge 
system of dykes and ditches to control 
the water that had brought grief to all 
former attempts to cultivate this swampy 
area. Also, the land in its natural state 
was not suitable for cane culture. But 
it was found that the addition of 75 
pounds of copper sulfate per acre of 
land brought the drained soU to fertility 
within six months. 

But these industrial pioneers have 
done more than this. They have demon¬ 
strated an entirely new principle in 
agricultural economics by completely 
industrializing the age-old business of 
raising sugar cane. In the words of E. C. 
Lathrop*, Director of Research of the 
Celotex Company, “The securing of 
fiber and sugar is being thought of, not 
in terms of agriculture, sugar milling, 
fiber manufacturing, but as a continuous 
inter-related and inter-locking industrial 
problem, beginning with the drainage 
and character of the soil and ending 
with the finished fabricated article in 
the hands of the customer.” 

I T is not unreasonable to envision a 
time when other branches of agri¬ 
culture may join forces with the chem¬ 
ical engineer to elevate lowly by-prod¬ 
ucts to a dignity equal to that of the crop 
itself, thereby creating new industries 
and solving the economic problems of 
agriculture by industrializing the farm. 


•Tin author wlsboa to acknowledge bis in¬ 
debtedness to Dr. Lathrop, who supplied both 
tha data and tha photographs lor this article. 


for expansion joints in concrete, for 
sign boards, and for special packaging. 
It has even been used for making tennis 
court surfaces, pipe gaskets, archery 
targets, oil filters, table pads, automo¬ 
bile radiator shields, and art screens. 

A N interesting special form of this 
- product is known as Acousti-Celo- 
tex. As its name implies, it is designed 
to utilise the sound-absorbing properties 
of the materiaL It is made in the form 
of tiles, each tile composed of two or 
three laminations of insulating board, 
and drilled almost through with '441 
boles per sqtuke foot, thus increasing 
the sound-absorbing power of the ma¬ 
terial. 

Perhaps the mom interesting phase 
of this romance of a made-to-order in¬ 
dustry Is the st a r tli n g economic devel- 




TIm customer it buying a packaged (teak from a refrigerated unit. 
Another ateak will taka it* place, being lowered by endieee chain* 


A TWENTY-FOUR HOUR 
AUTOMATIC MARKET 


W E recently had the privi¬ 
lege of inspecting the first 
of the “Delamats” or auto¬ 
matic markets where meat ana 

S oceries are sold. The idea is to 
ipense either refrigerated or 
unrefrigerated food from coin 
controlled containers. The first in¬ 
stallation has been made in a 
room on the ground floor in a 
large apartment house in West 
44th Street, New York. In the day¬ 
time a girl makes change and sees 
that the machines are supplied 
with their merchandise. When she 
leaves she empties all the coin 
containers and the outfit carries 
on, until the next day, without 
human aid. The units are of two 
kinds; one is built into a large 

Right: Detail of unit showing 


Ing merchandise, and dntchaa 



General Electric refrigerator and 
the others are adapted to handle 
merchandise at room tempera¬ 
tures. When the cost of the article 
is less than the coin or coins to he 
inserted, change is returned auto¬ 
matically. The goods are well 
displayed and the insertion of a 
coin or coins and a turn of a knob 
starts the motor and delivers the 
goods to the customer. The ma¬ 
chine then brings down the next 
article on a tray attached to end¬ 
less chains. A small motor actu¬ 
ates the entire mechanism. The 
systems employed are the inven¬ 
tions of Mr. N. Robert Harvey 
who has spent several years in 
their design and development for 
commercial use. 
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absorbed by an atom, or even Quanta of leu value will produce elec* 

by the still smaller electron, trons of lower energy or perhaps none 

This is believed to take place at all. 

in what is called photo-elec* To use an illustration which is not 
trie action. new, suppose a plank falls from a 

When light of the proper ship into the water and sets up a series 
color falls upon certain sub* of waves, which travel onward, con- 
stances electrons are emitted, tinually growing less intense, until they 
copiously if the light is reach another ship at some distance 
bright, more sparsely if 1* away. Nothing would surprise u 
light is faint, but no mat than to see a plank of the same weight 
how feeble the light th< detached by the ripples from the second 
emission of electrons start ship and flying up into the air to a 
immediately when the ligli height equal to that from which the 
falls upon the sensitive sub- first plank had faller 
stance. Something very like this happens in 

Sodium, for example, will the photo-electric effect, and in the face 

respond in this way when ex- of this quantitative relation the trigger 

posed to light of any color explanation fails. Here we have a first 

between the yellowish green class mystery. There » not enough en- 

and the violet of the spec- ergy at any point in the wave front 

trum, but light at the other to do the work, and yet somehow or 

end of the spectrum, between other the work gets done. Does the 

_yellowish green and red, will widely extended quantum, when it en- 

Beams of light enter dark box A, B through not excite this action no mat- counters a waiting electron, gather it- 
lensas C, D and cross at focus O. Eye is at P ter how intense or long con- self together and whisk into the elec- 
tinued it may be. tron like the genie into the bottle in 

But the absence of scattering in the Wliat is the mechanism of this pro- the Arabian tale? 
experiments of Hughes and jauncey is ccss? Where does the energy of the 

capable of another interpretation. Light emitted electron come from? TkTUCH yet remains to be learned 

as we recognize it today has a dual as- These questions might be easy enough IT*. about the quantum. We have evi- 
pect. In some ways its quanta act like to answer if we neglected quantitative dence sufficient to warrant us in believ- 

corpusclea and in other ways as waves, considerations. It might be said that ing in its existence; we know a little 

In the theory underlying their interpre- the electron was almost able to break about the way it behaves; but whether 

tation of their results Hughes and away, and that the light exerted a it be wave or particle or both at once we 

Jauncey emphasized the corpuscular trigger action of some kind, releasing are as yet doubtful. Yet the quantum 

side of the quantum to the neglect of it from confinement. But there is a cu- concept has been the most fruitful of 

its wave aspect. Now wave trains, as is rious quantitative relation between the all the new concepts of 20th Century 

well known, can ordinarily cross each energy of the emitted electron and the physics, surpassing even the theory of 

other without difficulty. This may be energy of the quantum which liberates relativity; and while die theory of rcla- 

seen in the case of ripplCs in still water, it. If we wish to obtain electrons of tivity seems to show signs of reaching 

If emphasis be laid on the wave aspect high energy content we must supply a barren stage the quantum theory is 

of light it would seem that no scattering light quanta of equally high energy, sdll lusty and vigorous. 



at crossing is to be ex|>ected. 

B UT when the amplitude or intensity 
of the wave reaches a certain point 
the wave form, at least in water, be¬ 
comes unstable and breaks up. This 
may be seen at the seashore where the 
incoming rollers increase in height un¬ 
til they finally break in a shower of 
spray. And it might have been possible 
that the two beams of light employed 
by Hughes and Jauncey could have 
been each so intense that their sum 
would have surpassed the limit of sta¬ 
bility. As it appears, this did not hap¬ 
pen. 

A quantum of energy, it seems, has 
no definite size such as characterizes an 
atom of matter. A quantum may be 
originally contained in a single atom of 
a star. Leaving this abode, it may travel 
outward into space, continuously ex¬ 
panding without limit, for all we know 
to the contrary. By means of lensee or 
mirrors it may again be compressed to 
a very small size, again apparently 
without limit. And it appear* that some¬ 
times a quantum will contract of Itself 
to a aiu to small that h can be totally 



CLEMENCEAU AND FOCH 

A Biographical Study of Two Fearless Frenchmen 
By CAPTAIN W. D. PULESTON 


I N the darkest days of the last Ger¬ 
man offensive on the Western Front 
in the spring of 1918, when their 
armies approached nearer to Paris than 
they had been since September, 1914, 
it was Georges Clcmcnceau, French 
premier, who roused the flagging spirit 
of that sorely tried nation for the last 
struggle with the invaders. Alternating 
unceasingly between the French trench¬ 
es and tho rostrum of the Chamber of 
Deputies in Paris, he imbued the French 
troops with his own fierce determina¬ 
tion to continue to fight until victory 
was won, drove from the French coun¬ 
cils defeatists like Caillaux, and dared 
to execute the traitorous Polo Pasha. 
When he became Premier, Clemenceau 
was already a familiar figure to the 
French poilu, for he liad so often plod¬ 
ded through the trenches, covered 
by a dark greatcoat, with soft 
hat whose narrow brim pulled 
sharply down over his weather¬ 
beaten face, that his stocky, 
rather stout silhouette gra¬ 
dually assumed a remark¬ 
able resemblance to the 
well known outline of the 
French private with his 
trench hat and field coat. 

Clemenceau entered 
French public life as a 
member of the Chamber of 
Deputies in 1876, an extreme 
radical, an anti-clerical, and a 
devoted adherent to the Repub¬ 
lic. In 1880, he founded a paj>er, 

La Justice ; that speedily became the 
organ of the Paris radicals. In the 
Chamber and through his paper he be¬ 
came conspicuous as the uveriurner of 
cabinets; he steadily refused to enter 
the government until 1906, and for 30 
years France thought he was more of 
a destructive critic than a constructive 
statesman. On one occasion he over¬ 
threw Poincare’s ministry which drew 
upon him that statesman’s persistent 
hostility and during three years of war 
President Poincare would not call 
Clemenceau to the cabinet. 

Clemenceau'* extreme republicanism 
led him to oppose the French alliance 
With Russia and his fear of Germany 
led him to oppose a vigorous French 
colonial policy, for he remembered that 
in 1866 Maximilian’s adventuro in 


Mexico detained French troops abroad 
that were needed in Europe. At first a 
supporter of General Boulanger, Clem¬ 
enceau turned against him 
realized that Boulangerism was danger¬ 
ous to the existence of the Republic. 
His experience in the IVar of 1870 con¬ 
vinced him of Germany’s enduring hos¬ 
tility, his native shrewdness and an al¬ 
most chauvinistic patriotism prevented 
his accepting too literally tho Social¬ 


ist's creed of the brotherhood of man. 

His hostility towards the Russian al¬ 
liance and his indirect (but innocent) 
connection with a leading actor in the 
Panama Canal scandals cost him his 
seat in the Deputies in 1893, and for 
nine years thereafter he confined his ac¬ 
tivities to journalism. In 1902 he was 
elected to the Senate as a Socialist Rad¬ 
ical, and In 1903 undertook the direc¬ 
tion of the journal L’Aurore, which he 
founded after severing his connection 
with La Justice ; both in the Senate 
and in his paper, he supported the Drey- 
fusards and actively advocated the sep¬ 
aration of Church and State. From 
1876 to 1906, a full 30 years, Clemen¬ 
ceau proved his abilities and courage 
in oppoeition; finally in March, 1906, 


BIOGRAPHIES gnarly influ- 
* 1 race history. It is only by 
the disclosure of the personal 
viewpoint and the influences 
which govern action, that events 
can be properly judged. 

So many biographies of war¬ 
time leaden have appeared and 
they are so voluminous and 
contradictory, that the average 
reader is completely confused. 

The author of this article 
it internationally known for his 
judicial, keen, and searching 
analysis, and here presents a 
resume which we believe will be 
recognized as historically im¬ 
portant. —The Editor. 


he took office as Minister of the Inter¬ 
ior, and to confound his critics, he 
showed ability and courage in defense 
of the government’s powers by vig¬ 
orously suppressing a miners’ 
strike with the Army. He defi¬ 
nitely broke with the Social¬ 
ists in a celebrated speech an¬ 
swering an attack upon his 
procedure by Jaures, the 
leader of French socialism. 

In the summer of 1906 
Clemenceau became head of 
the Government, as Presi¬ 
dent of tho Council, and re¬ 
mained in power until the 
summer of 1909. During this 
period the entente with England 
was fostered and the old Repub¬ 
lican found it much easier to car¬ 
ry on with democratic England than 
autocratic Russia, whom he tolerated 
largely because she was necessary to 
the security of France; still he would 
not permit uny unnecessary indefinite¬ 
ness on the part of the British Govern¬ 
ment and insisted upon Prime Minister 
Campbell-Bannerman giving assurance 
that under certain conditions the French 
could depend upon British military as¬ 
sistance on the Continent. 

In 1907 Lord Berlic, British Ambas¬ 
sador, reported to his Government that 
the French were far from bellicose and 
were anxious to preserve peace with 
Germany. In 1908 Clemenceau sum¬ 
marized to Bertie the French view of 
Germany as follows: “France had suf¬ 
fered a crushing defeat in 1870-71 be¬ 
cause she waa entirely unprepared. The 
French Army waa very different now 
from what it waa then. The French 
desired peace in order to solve their 
pressing internal problems, hut the 
French had confidence in themselves 
and Germany must not ‘tread on 
French toes’,” 

In the Casablanca incident in 1908, 
HPlease turn to page 351) 
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SIGNALS REPLACE TRAIN ORDERS 

By R. D. MOORE 

Signal Englnaar, Southern Pacific Company 


AN interesting innovation In train dis- 
patching, by which telegraph of¬ 
fices are discontinued and the use 
of train orders entirely abolished, has 
been made by the Southern Pacific Com¬ 
pany on its Stockton Division in Cali¬ 
fornia. This dispatching system is in 
operation between El Pinal and Bright¬ 
on, a distance of 40 miles, and all train 
movements are electrically controlled by 
the dispatcher, including the setting of 
switches. 

The section of country served by the 
railroad between the two points named, 
is a highly productive agricultural area, 
and the movement of perishable freight 
presents an unusual problem, in that 
the railroad is confronted with irregular 
peaks in the flow of traffic. At certain 
seasons of the year there is little or no 
movement. Later, the shipments increase 
steadily until October, when the year's 
peak is reached for a short time. During 
this heavy shipping season, each day’s 
movement achieves a peak of a few 
hours, during which the problem of 
handling the movement expeditiously is 
a serious one. 

The line over most of this stretch is 
single track, and the laying of a second 
trade, whicji would have solved the prob¬ 
lem, meant the expenditure of 2^00,000 
dollars for a toadway that for a certain 

m 


period of the year would not be required 
sufficiently to justify the expenditure. 
The system installed, which is known as 
the centralised traffic control system, 
obviated this expenditure and has in¬ 
creased the efficiency of the existing line 
to the point where the handling of a 
30 percent increase in traffic is possible. 

The control, or dispatching machine, 
located in the dispatcher's office, is 
provided with a chart of the track con¬ 
trolled. This chart is a diagram of the 
district and is equipped with small 
lights connected with the switch signals 
along the line, which automatically light 
up as trains pass over the various sec¬ 
tions of track. By a glance at the chart, 
the dispatcher can see just what portions 
of the track are in use. 

T HERE are ll sidings in the control, 
and these, with the two end switches 
are provided with 24 electric switch ma¬ 
chines. Suitable, .signals for governing 
train movemtnts at switches and a track 
circuit including'the complete fouling 
limits of the switches and leads make up 
a group knowna* a “field station." 

Each field station is reproduced on 
the control board 1 fat the dispatcher's of¬ 
fice. Each panel of this board consists 
of a section of the track diagram repre¬ 
senting one switch, a two-position switch 


lever, s three-position signal lever, a 
starting button, and a pen on an auto¬ 
matic graph, arranged in that order 
from top to bottom. Each panel also 
includes a luminous track indicator to 
repeat the condition of occupancy of 
the track circuit, and similar indicators 
to repeat the position of the switch and 
the signals. 

The control of traffic, with all neces¬ 
sary information for governing train 
movements, is thus centralised at this 
board, and any switch or signal can be 
operated by the dispatcher at any time. 

The location and progress of trains 
are indicated visually by the track dia¬ 
gram indicators and are also permanent¬ 
ly recorded automatically on a train 
graph which is located in a compart¬ 
ment below the level of the desk at the 
bottom of the control panels. It is a roll 
of specially-ruled paper, operated by a 
clock mechanism at three inches per 
hour, on which rest 24 recording pens, 
one for each switch point. When the 
train miters a track Circuit the corres¬ 
ponding pen moves a short distance to 
the right, returning when the train 
leave*. The gloss cover may be slid aside 
to permit the dispatcher to mabdaay 
desired notations. The train-chart $aptr 
is in a continuous, roll and- it is the 
practice to tear it otf daily at the mid- 
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night line and file it in lieu of the usual pose, a telephone ia placed 
dispatcher*’ train sheets. near each absolute signal. 

To change the position of a track The absolute signals govern 

switch or signal, the corresponding con- the movement of trains into 

trol levers are moved to a desired posi- and out of sidings, and 

tion and the push button is operated, from one siding to the neat, 

causing the generation of a code in the They are arranged to in¬ 
line circuit, consisting of a series of dicate whether the train 

circuit interruptions therein. When the should proceed on the main 

field station units have responded com- track or siding, and a clear 

pletely, a code of similar nature is trans- absolute signal is all the 

mitted from the field station to the authority required for a 

control panel, and causes the lights to train to run to the next 

indicate the new positions. If the levers signal of this same class- 

are not moved, the pressing of the ification. 

starting button enables the dispatcher to When it becomes neces- 
verify the indications without operating sary to move a switch by 

the field station units. Each code re- hand, the conductor must 

quires about site seconds to complete, first secure authority from 

so that several starting buttons may be the dispatcher, which is 

operated in rapid succession and the done by using the telephone 

codes will be sent out consecutively. located at each dual-control 
switch. Before the dis- 

T HE switches at ends of passing patcher gives such permis- 

tracks are connected with, and op- sion, he places the signals 

erated by, electric motors. Power is 



furnished by storage batteries kept at 
a constant state of high ^ ^ 

efficiency by a trickle 
charge from a 110-volt 
power circuit. 

All the switches are ar- ^ ‘ 

ranged for dual operation, 
so that, in case it becomes 
necessary, the electric con- 
trol may be discontinued and 
the switch operated by hand. 

This, under normal operation, oc- ^ 
curs only when a local freight is re- | 
quired to move back and forth in the 
process of switching cars. The signals 
between sidings are automatic and 
guide the trains much as they do else¬ 
where on the railroad. That is, should 


notifies the dispatcher by telephone that 
he is ready to proceed, and operation is 
at once restored to normal. If the 
conductor should find that he is 
unable to complete the 
switching in the allotted 
time, he must secure from 
the dispatcher an extension 
of time. 

•' “vV ■ Thus, when authority is 
' req ue *ted of the dispatcher 

to do hand switching, he 
first looks at his board to 
see if there are any trains in the sec¬ 
tion of track in question. If not, he 
protects each end of the section of 
track by placing signals in the stop 
position, and then gives the conductor 


an engineer find a signal against him, 
he may proceed under standard auto¬ 
matic block signal rules to the next 
signal. The signals at the ends of the 
sidings are known as “absolute” sig¬ 
nals. When an engineer finds one of 
these absolute signals in “stop” position, 
he must bring his train to a stop and 
telephone the dispatcher for instruc¬ 
tions before proceeding. For this pur- 


at each end of the block in the stop 
position, to protect the train. lie then 
notifies the conductor the limits within 
which he may opera 
is allowed to do the work. When th 
switch is placed in the hand-throw posi 
tion, it automatically lights a signal ' 
the dispatcher’s hoard, giving him vis¬ 
ual evidence that the switch is in use. 
The work completed, the conductor 




authority to proceed. 

T HE advantages gained under the 
nei tnifold. In the n 

ter of operating costs, a considerable 
saving is effected by reducing delays 
and greatly decreasing the number of 

8top9. 

Delays arc reduced by the elimination 
of stops or slow speed for the delivery 
of train orders. A reduction of time 
consumed in meeting and passing trains 
is now possible, due to the great flex¬ 
ibility of the system. Under the old sys¬ 
tem, three stops were required when a 
train took a siding: one to open the 
switch, a second after the train had en¬ 
tered the siding, and a third to close the 
switch after the train was again out 
on the main line. Under the new system, 
two of these stops are eliminated, as 
the dispatcher opens and close* the 
switches. Frequently, the dispatcher is 
able to arrange such close meets that 
the. third stop is also eliminated. More 
trains may also be operated by reason 
of the increased elasticity of movement 
with which traffic is handled. 




Thousands of seres of waur-covend land Mich a* this in tha abla food grain indiganoui to North America. Theta Indiana 
United States and Canada are covered with wild rice, a valu- are harvesting it in the primitive manner that is still used 


WANTED: A WILD RICE HARVESTER 

By LAWRENCE W. PEDROSE 

I ONG before the advent of the white Wild rice, also known as Canada rice, risen to a dollar or more a pound, the 
j explorers and the resultant civili- is indigenous to the North American character of the rice fields is such that 
xation which introduced cereals in continent. It is native to prairie marshes it discourages improvement on the prim- 

printed packages and bags, the Chip- and is found in vast areas from the itive and more or less efficient harvesting 

pewa Indians of the central west bar- Great Lakes to the Rocky Mountains methods of the Indians. However, a 

vested wild rice on the prairies, and and in Northern Canada and Alaska, fruitful field for experimentation is 

made cakes and breads which have It is to the wild rice marshes that the here, and it offers possibilities of es- 

never been excelled by modern millers migrating waterfowl common to North tablishing a domestic industry of great 

and bake shops, and which are in these America go when they fly north in the economic value, 

modern times considered equal to foods spring. There they breed and rear their When the early fur traders extended 
made from the finest domestic grains, young, remaining until the approach of their activities northward through the 

Singularly, the aborigines’ method of winter has sealed the lakes with ice and then little-known Louisiana Territory 

harvesting wild rice has never been bn- cut off their food supply. and entered the Sioux, the Chippewa, 

proved upon, and the colorful industry and the Cree nations, they found the 

is carried on by a picturesque people TFTILD rice has qualities said to be Indians using wild rice in much the 
in the same manner their forefathers W found combined in no other grain, same manner as the coastal and south- 
conducted it, except that now it has a High caloric bonteat and the principal era Indians used maize. The rice fields 

commercial aspect in that the grain it vitamins are claimed for it. It is easily were merely shallow lakes and seemed 

widely used in dietetics and for purposes digested and valued for its medicinal almost limitless in extent. Harvesting 
of propagation. The growing demand properties. Hospitals use it extensively was simple. A light canoe was poled 
for wild rice in recent years has re- in the treatment of dyspeptic disorders, through the fields, a squaw seated in 

suited in experiments being made to and it also is popular as a companion the stern with a birch bark basket in 

increase the supply, and attempts at dish with almost any kind of wild game, front of her. In her hands she held two 

domestic cultivation on a comparative- But despite the fact that the demand short dobs. As the canoe made a lane 

ly small scale are proving tuccesafuL exceeds the supply, and the cost has through the rice, she hooked sheaves of 
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rice-stalks with one club and bent the 
heads over the basket while with the 
other she struck the grain from the 
heads with a quick, sharp blow. The 
method, while painstakingly slow, was 
productive, and a deft worker could 
harvest several hundred pounds in a 
day. 

The next step was to place the grain 
in a wooden bowl and bruise it with the 
ends of poles to remove the hulls. Re¬ 
lieved of chaff, the grain could then be 
stored in any convenient container and 
kept indefinitely if stored in a dry place. 
Today practically the same method of 
gathering die wild rice is used. 

T HE harvest season is short. The field 
is a lake varying from one to five 
feet in depth. New rice shoots appear 
as grass on the bottom of the lake as 
soon as the ice thaws in the spring. As 
summer draws near, the lake shrinks, 
and the rice sprouts reach up to the 
surface. By August the stems have risen 
several feet above the water and the 
head begins to form. The grain ripens 
in a fortnight to three weeks, and nature 
protects it by causing it to fall while 
still green so that it will sink to the 
lake bottom and become seed. After the 
grain falls, the stalks wither and sink 
to provide nourishment for the next 
crop. It is during the short ripe period 
that harvesting must be done. 

If the grain is very ripe, gathering of 
the grain is a delicate procedure. If the 
harvesters procrastinate, they may find 
that a sharp wind has stripped the field 
of its grain overnight. Then it enn be 
secured only by the wild waterfowl that 
dive to the bottom and pluck it from 
the mud. Ordinarily only the older and 


more experienced Indians, 
especially the squaws, do the 
gathering, and the threshing 
is left to the young people of 
the tribe. Production is fig¬ 
ured at 12 to 15 bushels per 
boat a day, and during the 
harvest season this work is 
pressed from daybreak to 
dusk almost without halt—a 
period of 18 hours or more. 

To a white man the harvest¬ 
ing of a bushel of grain per 
hour would lie tedious labor, 
hut to the Indian, with his 
vast patience, time means 
nothing. 

A number of physical ob¬ 
stacles stand in the way of 
applying science to the wild 
rice industry. By the Indian 
method, only a fraction of 
the grain can be garnered. Could a ma¬ 
chine he perfected to take the place 
of the canoe and hand-beater, produc¬ 
tion would be increased many fold. But 
the operation is a very exacting one lie- 
cause of the delicate character of the 
plant, and because of nature’s way of 
assuring its perpetuation. Successive 
steps in the harvest, such as separating 
the grain and the chaff, can be accom¬ 
plished by mechahical methods of re¬ 
moving the stubborn hulls. 

In the last few years hundreds of duck 
preserves huve been established in prac¬ 
tically all parts of the country by sports¬ 
men's associations and game conserva¬ 
tion clubs. Many of them have success¬ 
fully propagated wild rice, and the 
grain, when once started, lias been found 
to be very hardy and adapted to any 
temperate climate. 


Oriental rice is adaptable only to 
tropical and semi-tropical climates, but 
native wild rice, once successfully seed¬ 
ed, grows well in northern climes and 
propagates itself as luxuriously as 
weeds. The grain, however, loses its fer¬ 
tility if it has been dried. When it is 
to be used for purposes of propagation, 
it must be stored in water immediately 
after harvesting. When it is shipped, it 
must be placed in water-absorbing ma¬ 
terial to protect the germ. When kept 
moist it retains its fertility until the fol¬ 
lowing spring. Packed in wet moss and 
sealed in a watertight container, it can 
be shipped anywhere. 

T HE Indians use the straw of the wild 
rice fur many purposes, and there 
is a possibility in developing this by¬ 
product. Hundreds of thousands of tons 
of the straw could be obtained on the 
central and northern prairies and in 
Alaska. The Chippewas take the part 
of tlie straw between the last joint and 
the head, and weave it into hats, baskets, 
mats, and other useful articles. It is said 
that the straw is comparable to the 
product imported from South America 
and Europe, is easily bleached, and is 
very durable as well as extremely light 
in weight. In experimental work a high 
grade of paper has been made from it, 
equaling the best domestic rice straw 
papers manufactured in the Orient. 

Knowing the facts concerning the ex¬ 
cellent dietetic qualities of wild rice and 
the possibilities of utilizing its straw, 
one can readily imagine seeing, in the 
future, great lakes or marshes of the 
growing grain being harvested by spe¬ 
cial machinery on chugging motor 
boats. While the incentive to develop¬ 
ment of such machinery may be lacking 
now, man’s persistent search for new 
foods in commercial quantity, for new 
methods of utilization of the earth’s 
waste spaces, and for valuable by¬ 
products may turn wild rice into a 
valuable commodity. 
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Lightning, Benefactor of 
Mankind 

“CJCURRY to the collar and jump Into 
ij the furnace if yon want to be abso¬ 
lutely safe during a severe thunder storm,” 
says K. B. McEachron, research engineer 
in the lightning arrester engineering de¬ 
partment of the General Electric Company 
at Pittsfield, Massachusetts. “This is, in 
effect, a solid iron room perfectly grounded. 



Bolt of lightning near a large radio 
tower showing dearly how light¬ 
ning can be blown by gusta of wind 

which would be the ideal safe place fot a 
human being to be. Since this is impossible, 
however, we should simply carry on, if we 
are in the house, with the ordinary routine 
but should remain away from overhead 
wires, keep away from the radio, not take 
a bath, be chary a boat using the telephone, 
and keep away from metal objects of ap¬ 
preciable sire. Then we are in little danger. 
Soma of tba old ideas about protection from 
lightning are really sound after alL” 
Lightning (a one of the greatest benefac¬ 
tors of mankind despite its reputation for 
being a tgnjhla enemy, Mr. McEachron 
points ottSrft produces, free of charge, 
about 10d,00(M)00 tons of fixed nitrogen 
yearly over the earth’s surface. It acta in 
this capacity the same as heavy eleotric 
. .discharges do in nitrogen fixation plants. 
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The only difference is that the bolt of light¬ 
ning coming down through the air, which 
it approximately four fifths nitrogen and 
one fifth oxygen, breaks down the chemical 
constituency of the air and deposits fixed 
nitrogen on the toil, all at no cost to the 
farmer. In manufacturing nitrogen, electric 
sparks of from 15 to 20 feet in length are 
used. In nature, lightning provides sparks 
perhaps 2000 or more foet in length, thus 
producing immense quantities of this ab¬ 
solutely essential chemical in agriculture. 
Hence It it that we find lightning aa a 
great benefactor, although sometimes it does 
jump about wild and loose, causing consid¬ 
erable property damage and even loss of 
human life. 

One old idea about protection from 
lightning it that it is not wise to stand in 
an open doorway or near an open window 
during a lightning storm. It has been proved 
in aeveral different ways, aays Mr. McEach¬ 
ron, that lightning can be blown and 
moved from ita path by the wind. For that 
reason it la not wise to stand in an open 
doorway or neat *n open window, for if 
lightning should strike and be blown by the 
wind in the direction of the person stand¬ 
ing, it might prove fatal. Such instances, 
however, are rare. 

“It Is * good idee to keep sway from 
chimneys or open fire-places during an 
electrical storm,” Mr. McEachron continues, 
“One of the poorest places to be during a 
lightning atom fa in the water. If you are 
swimming, bathing or enjoying any watar 
sport daring a lightning storm, you had 
better paddla tahoca and watch the storm 
from a safe dtasnq*. 

“In an automobile one Is relatively safe, 
although not'a hit more, and possibly even 
leas so, than when Walking mi the ground.” 

. New Paint Basis ts Corrosion 

F OR resistance to mineral and organic 
adds, rails alkalis, alcohol, benaol, 
gasoline, aoetylene, oils, grasses, soaps, 
steam, sunlight, and very high tempera¬ 


tures, a newly developed coating material 
Is being sold under the ntme of “Rubalt 
G.” This coating, used on metallic or other 
surfaces, forms a very hard cement-like 
suriace with a rough gray finish. It is ad¬ 
hesive but not elastic, and it air drying. 
In being applied, it it maintained at the 
proper thickness by adding a small quan¬ 
tity of water. It is flowed on thickly in two 
coats, and after the second coat is dry, a 
coal of hardening compound is applied.— 
A. E. B. 

Eruptions from Women’s Hate 
AGAIN and again skin disturbances are 
_TJL reported which are related to some¬ 
thing peculiar about feminine costumes. 
German observers have reported irritation 
of the skin of a patient associated with 
“V” necks in winter. The rolling of stock¬ 
ings brought about unusual appearances 
of the skin of the knees, and the appear¬ 
ance of varicose veins due to constriction 
of the circulation. Furs dyed with para- 
phenylenediamine have produced eruptions 
on the akin. Now Professor Frei in Ger¬ 
many insists that akin eruptions are occur¬ 
ring on the heads of women because of the 
present style of hats. 

The recent type of eruption is not aaao- 




Do hogs perhaps point the way to 
■ oaM aatiafactory solution of tba 
wheat surplus problem? This 8 m 
- drove of hogs, raised on dm farm 
of John jTr. daaaan, mar Ma¬ 
tties, Nahradta, was wheat-fad) and, 
according so Mr. Claaaaa, yialdad 
arsturn of #149 par kmbJr of 
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dated with any special hair tonics or hair 
dym. It is note like the form ol eruptions 
which were found on the heads of men due 
to the artificial leather used in the sweat- 
bands of hats. In the four cases seen by 
Professor Frei, all the women had worn 
tight fitting hats now the vogue, and the 
irritations of the scalp were found at the 
points on the head against which the hats 
rubbed. Professor Frei thinks it possible 
that the women concerned were hypersensi¬ 
tive to dye substances used in making black 
felt, but attributes their skin eruptions also 
to the fact that the tightly-fitting hats 
bring the dangerous substance in close con¬ 
tact with the scalp, rubbing the scalp vigor¬ 
ously and producing heat and perspiration. 


. Traffic Snarls Irk Old Algiers; 
Plan Subway 

F INDING that apparently even the lure 
of mystic Africa loses its glamor in 
traffic congestion, the old city of Algiers 
plans s subway for relief. 

Claiming that picturesque natives and 
their camels plodding through the bazaar- 
lined streets would appeal more to tourists 
that would a traffic jam too familiar to 
the visitors at home, a commission recom¬ 
mends that this city, now boasting 350,000 
population, should build a three-mile sub¬ 
way. The plan calls for completion within 
10 years at an expenditure of 20,000,000 
dollars. 


Have You Had Your Mercury 
Today? 

Little Willie, from the mirror, 

Licked the mercury all off; 

Thinking in his childish error 
It would cure the whooping cough. 

At the funeral. Willie’s uncle 
Sadly said to Mrs. Brown: 

“’Twas a chilly day for Willie 
When the mercury went down!" 
Whenever the toxic properties of quick¬ 
silver arc mentioned, this jingle inevitably 
comes to mind. Yet here comes a German 
chemist with the announcement that many 


perfectly good foods contain traces of 
mercury. 

A few years ago, a storm of protest was 
elicited from dentists by the publication 
of * report that small, but harmful quan¬ 
tities of mercury axe released to the body 
by the ordinary amalgam tooth fillings. 
Doctor Borinski, director of the Chemical 
Institute of the Principal Health Office of 
the City of Berlin, now maintains in the 
Berliner Getcllichajt jiir fifftnlliche Ge- 
sundheitepflege on the basis of many years’ 
investigation of the mercury research posi¬ 
tion established at the institute, that al¬ 
most all our foods contain mercury. Mer¬ 
cury was also fnnnd in persona who had 
never had a tooth filling and had never 
come in contact with mercury, and even 
in sucklings and the new horn. The mer¬ 
cury found in persons having amalgam 
tooth fillings might not originate in the 
dental fillings, but from food itself, and 
this naturally occurring mercury cannot be 
injurious to the health.---/!. £. B. 

Vanadium in Shatterproof Glass 

T HE .physical properties—such as rc- 
fractivity, absorption of heat rays 
and ultra-violet rays, transmission of lumi¬ 
nous rays, and reduction of glare—imparled 
by the rare metals to glass are dealt with 
in an article in a recent issue of the 
Vancoram Review, the organ of the Vana¬ 
dium Corporation of America. 

Most of these metals give decided colors 
to the glass, but a few, such as cerium and 
vanadium, under proper conditions, produce 
colorless glass and, it is predicted, it will 
be these colorless glasses which" will re¬ 
ceive added attention in the future. Cerium 
nitrate is generally used for the addition of 
cerium to glass mires and occasionally 
cerium borate and ceric oxide, the propor¬ 
tion of metal varying from 1.0 to 7.5 per¬ 
cent. Cerium is of vslue in rutting of! the 
ultra-violet raya; the glasses are very 
slightly colored, and allow nearly all of the 
luminous rays to pass. The heat absorp¬ 
tion is aliout 30 percent. 

Neodymium and praseodymium, when 



B e comin g interested in the clover-leaf design of a highway crossing which was 
tha subject of our cover painting for February, Dr. Wnu T. M. Forbes, of the 
New York Stats Collage of Agriculture at Cornell University, worked out the 
above rfasign which our artist has sketched. Dr. Forbes said in submitting iti 
"For • given limited turning radius, it would take op far lees space then the 
cl over l ea f modal, and would be just as sofa sines the intersections at grade are 
of traffic going in practically tha same direction.” Poeetbly Dr. Forbes’ design 
will prove paa rfiraM a In places where space is at a premium. He does not daim, 
Batfllbe noted, that it would otherwise be superior to tha dome-leaf arrangement 


M7 



X ray of e baby who wea bom with 
a perfect left leg but no right leg 


used in the proper combination, produce 
a neutral grey. By variation of the propor¬ 
tions, the color varies from a light ruby 
color to greyish-blue and brown-green. They 
have a high absorption of the ultra-violet 
and infra-red rays. 

Uranium in glass produces a brown-to- 
yellow color with a greenish opalescence. 
The opacity for ultra-violet light increases 
as the glass is richer in metal. 

Vanadium glass has the bright appear¬ 
ance and high transmission properties of 
ordinary glass hut it filters out ultra-violet 
rays. It is therefore used in the glass used 
in the manufacture of non-shatterable glass 
which is made by cementing two glass 
sheets to an intermediate sheet of celluloid. 
The ultra-violet rays passing through ordi¬ 
nary glass cause deterioration of the cellu¬ 
loid, which may he quite rapid where the 
glass is used on ships or automobiles in 
tropical or very sunny regions.— A. E. B. 


Congenital Absence of the 
Right Leg 

A MONG the saddest of deformities are 
l th cases in which children are born 

me of the four limbs which con¬ 
stitute the normal equipment of the aver¬ 
age human being. In a case just described 
by Dr. F. J. Barkman, an infant born to a 
young mother as her first child had • com¬ 
plete absence of the right leg at birth. Ap¬ 
parently some process occurring about the 
fifth week of embryonic life had inter¬ 
fered with the development of the right 
limb, since it was absent completely. A ( 
careful search of medical records by Doc-' 
tor Barkman revealed the fact that there 
have been only four previously reported 
cases of this kind, which would indicate 
the extreme rarity of the condition.— M. F. 


Mucin and the Stomach 



teria! is combined with the food. M« 


secreting glands are found all along the 
gastrointestinal tract. It occurred to Dr. 
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S. J. Fogelsun that mucus might be an Abort: Tha rotary mixer may be 

ideal substance to restrain the acidity of the *** n beyond tha motor. At the top 

stomsch. particularly in casei of gastric of ■***>* “ «h* measuring tank into 

ulcer or ulcer of the intestines. Mucus which tha ammonia is pumped and 

combine* readily with acid. Normally it from which if is discharged into 

acta as a protective, soothing, and lubrical- ***• mi « r - Fertiliser from the mix¬ 
ing substance. So far as is known, the *» r “ d >' for bagging. At right: 

presence ol mucus does not bring about Ammonia compressor in a fertiliser 

any chemical disturbances in the body. P*"* '** Below: The sim* 

A preparation was made of gastric mucin P*f* method of fertiliser ammoni- 

by treating chemically the lining of a hog’s ation—direct from tha tank car 

stomach. Testa were then made on the ef- 


gett and is therefore the most concentrated 
font of filed nitrogen knowa, which means 
low transportation ooets. 

About half the fertiliser tonnage pro¬ 
duced in this country is known aa super- 
phosphate, produced by the action of sul¬ 
furic acid on phosphate rock. Because of 
its acid properties, superphosphate absorbs 
ammonia and combines chemically with 
it rapidly up to 5 or 6 percent ammonia. 
The first reaction occurring when ammonia 
is added to superphosphate is the neutrali¬ 
sation of the free acid present. This elhn- 



fects of this mucin on animals to determine 
the manner in which it would affect diges¬ 
tion, and also the extent to which it would 
control the acidity of the gaatric secre¬ 
tions. After the usual preliminary teats on 
animals the preparation was tested on 12 
patients with typical histories of gastric 
and duodenal ulcers. It was found that 
gastric mucin has the ability to combine 
with the acid of the stomach so that two 
ounces of mucin placed In the atomach of 
a dog was more than sufficient to combine 
with the acid secreted in response to the 
irritation following the injection of hista¬ 
mine. When half an ounce of mucin was 
mixed with a half pound of meat and fed 
to the dog, free acid did not appear in the 
dog's atomach for some five to seven hours. 

Several patients who were given the 
mucin stated that they were freed of their 
symptoms for varying periods so that it 
has been determined to carry the investiga- 
tions further in order to determine the exact 
value of such a method in human cases. 


Fertilizer Nitrogen from 
Synthetic Ammonia 



F OR over ten yean. Congress has been 
trying to decide what to do with the 
nitrate plants built during the War, at 
Muscle Shoals. It has been evident that if 
the plants wen operated, the nitrate so 
produced would be available for fertilisers 
to replace the natural sodium nitrate im¬ 
ported from Chile. Fortunately, chemical 
technology moves more swiftly than Coo- 
gras and it begins to appear now that by 
tha time’s decision it reached on the Mus¬ 
cle Shoals question, sodium nitrate will 
have been superseded by ammonia a* tha 
nitrogen-bearing constituent of artificial 
fertiliser. This change is due to the recent 


development of a process for the synthe¬ 
sis of ammonia bom the nitrogen of the 
air, making anhydrous ammonia available 
at commercial prices. 

According to F. J. Keenen In a recent 
issue of the DuPont Magaiins, the produc¬ 
tion of artificial fertiliser in this country 
last year amounted to eight million tons 
containing approximately 800,000 tons of 
phosphate and 300,000 tons each of nitro¬ 
gen and potash. Natural-occurring Chilean 
nitrate Is being rapidly replaced by nitro¬ 
gen obtained from the air aa ammonia. 
Anhydrous aiamonta is 82 percent nitro- 


inates the rotting action of the free acid 
on fertilizer begs, heretofore a nuisance. 
Also the tendency to cake is to a great 
extent removed. Ammonia further acta upon 
the superphosphate to produce dicalcium 
phosphate, mono-ammonium phosphate, 
ammonium sulfate and a new fora of phos¬ 
phate which ia called “precipitated tri¬ 
calcium phosphate.” The exact chemical 
composition of this new material » not 
yet known but it is almost identical in be¬ 
havior with hone meal phosphate. The fer¬ 
tilising value of these materials is very 
high, because all are inter soluble and 
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Make it 
1 out of 
Presdwood 


this all-purpose wood board can 
serve you in endless ways 

Seemingly, there’s no end to PreBdwood’s uses. 
Manufacturers, builders, home owners, home me¬ 
chanics continually ure discovering new things for 
Presdwood to do—and, without fail, Presdwood 
does them well. On this page are shown a few of 
its uses. The makers of these articles say this grain¬ 
less, all-purpose wood board has improved their 
products and, besides, has reduced costs. 

Presdwood works perfectly—under saw, drill or 
punch. Will not crack, chip, split, splinter or warp. 

In homes, Presdwood turns waste attic and base¬ 
ment apace into useful rooms; aids the handy-man 
with his jobs. As a lining for concrete forms, Presd¬ 
wood helps produce better concrete. For summer 
cottages, summer parks, etc., Presdwood can serve 
in many ways. 

Write for free Presdwood booklet. Lists 80 uses 
and best ways to apply finishes. Your architect, 
contractor or lumber dealer also will tell you 
about Presdwood. 
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Ions k wsry (lapis. Anhydrous ammonia 
k pumped from a tank-car through a mea¬ 
suring tank and thence into a mixer where 
tba ammonia ia thoroughly stirred into 
the superphosphate. Since the fenlliaer 
manufacturers mix their material* In the 
■ante equipment, anyway, the application 
of ammonia does not necessitate an extra 
handling of the material* and an improved 
plant food ia thus produced at no extra 
coat.— A. E. B. 

Overhauled Bug Motor* “Broken 
In” By City Gag 

M OTORS overhauled in the garage of 
a motor bus operator In Chicago are 
“broken in” ready for high-speed highway 
operation by running them on manufac¬ 
tured gas until danger of over heating and 
other damage is past. 

Little heat, no carbon, no nolle, and 
slow speed are the benefits claimed for gas 
over gasoline for limbering up new or tight 
motors. 

Retail automobile dealers are watching 
the proceae carefully, it is reported, as it 
offers the possibility of selling cars ready 
for the road, without the tedium of many 
miles of slow driving for the new owner. 

Beet Travel 40,000 Mileg To 
Make Pound Of Honey 

A 16-OUNCE Jar of honey, no matter how 
XjL good, is hardly worth a 40,000-mile 
journey. Yet that is the total distance trav¬ 
eled by many beet to provide the nectar 
necessary for just that amount of honey, 
according to C. B. Gooderham, apiarist of 
the Dominion Government. 

Mr. Gooderham has figured it out math¬ 
ematically. A honey bee weighs approxi¬ 


mately only 1/S000tb of a pound, gad, dar¬ 
ing the honey far ea each trip dw 'cariiea' 
approximately half .her own weight of nec¬ 
tar. ft thereto* nouirea apntoximtgab 
10,000 flight* to gather a pound of nectar. 
Furthermore, Mr. Gooderham states, nectar 
lose* about half itaweight through evapora¬ 
tion. 

Taking all this Into consideration, a* well 
as the feet that each return flight averages 
about two miles, it is faired that bees have 
traveled at least 40,000 miles to provide 16 
ounces of honey. 

So it ia no wonder that the little honey 
bee unlucky enough to be born in summer 
lives but a brief six weeks. Bees born after 
this summer rush have an average life of 
seven months .—Science Service. 

An X Ray of a Passenger Airplane 

T HE Handley Page 42, equipped with 
four supercharged Bristol engines, has 
a speed of nearly 130 miles an hour. The 
stalling speed is 50 miles an hour. It can 
fly on any three engines at normal power 
with full load and can climb to 6000 feet 
under these conditions. 

A study of the artist’s brilliant drawing 
is most instructive. One can almost imagine 
oneself inside this comfortable looking craft. 

The pilot’s cockpit is at the very bow of 
the ship, so that viaion is uninterrupted in 
all directions. Immediately behind the pilot 
is the wireless cabin; beneath the cabin ia 
suspended the wireless antenna. The pilot 
can keep in oonstant touch with ground 
organisations, sending messages as well as 
receiving them. 

The forward cabin look* quits comfort¬ 
able and U well ahead of all the engines. 
Window* are not relied upon for ventila¬ 
tion; the drawing ahows ventilating pipes, 
with the suction of the propellers assisting- 
ventilation. A corridor leads past the lava¬ 
tories into a cocktail bar. The English are. 


apparently, not at all afraid of smoking out 
board a piano, end hence we find a amok* 
ing c abin. 

It will bo noted that the tall la of biplane 
construction which U quite logical for o 
ship of this also. It will bo noted also that 
the balance to the rudders la in the torn 
of a separate auxiliary surface. 

The span of this enormous plane is 190 
feet. Ia spite of the great size of the biplane 
structure, all wire* have been avoided and 
tubular interplane struts of steel form the 
trussing of the biplane. While such trussing 
means a little sacrifice in efficiency and 
weight, the elimination of wires lessen* 
maintenance troubles.— A. K. 

Gliding In a High School 

W E have always been strong exponents 
of the argument that gliding was a 
fit activity for the public school. Now we 
read in the magazine of the Negaunee, 
Michigan, High School, a aeries of articles 
on gliding, contributed by the Aviation 
Club of this school. The boy* built their 
own glider, tested it themselves and had 
a wonderful time. 

Here is what the boys write about it: 
“The construction of a glider was be¬ 
gun. There were ready-made gliders in the 
market selling at around 500 dollars. Buying 
one of these would have enabled us to fly 
sooner probably but would have deprived 
us of the experience of building a ship. 
The construction is very much the same as 
that of an airplane with the motor left out. 
Then there is the possibility of mounting a 
motor in the glider after one ha* beoome 
skillful at handling it. The price of the 
ready-made gliders made the purchase of 
one impossible for us anyway, ao we went 
to work in earnest. Every spore minute, 
every day, and nearly every night the boys 
plugged away. None of us ever having had 
any experience, every minor detail had to 
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be studied carefully and the beet plan de¬ 
cided on. 

“I cannot begin to enumerate the dif¬ 
ficulties and ponding question* that arose. 
In the first place the material* of which an 
airplane or glider is constructed must be 
very carefully selected. After it is decided 
what material* are needed it is not always 
easy to find where you can purchase them. 
After they are obtained the problem arises 
of cutting and fitting the parts into place. 
One Illustration may bring oat the mag¬ 
nitude of thi* last mentioned job. In the 
wing alone there are over 2000 pieces of 
wood. Each one of these pieces must be 
cut to exact site and glued into place. I 
cannot take time to write about the metal 
fittings, the wire parts, the cloth, the dope, 
and the paint entering into the construc¬ 
tion of the ailerons, the elevators, the 
stabiliser, the rudder, the fuselage, and the 
control stick. 

“Not much was done during summer 
vacation but work began in earnest again 
upon the opening of school in September. 
As the Christmas vacation appeared, the 
glider neared completion. It seemed as if 
we never would get it finished but on the 
Saturday night before Christmas about 
midnight the last work was completed. The 
seat was placed at that time and our ship 
was ready to be taken out and assembled. 
The next morning at daybreak the boys 
were all on hand and this work began. 
About three hours were spent assembling 
it on the High School lawn. Then the 
glider was lifted over the fence and towed 
to the Maas Mine aviation field. That after¬ 
noon we made our first flight* with a great 
deal of care indeed and by evening were 
pretty well satisfied that everything was 
well with our glider. 

“Every member haa gained considerable 
skill at flying. Rudy haa been in the air 
more than an hour and flown more than 
SO mile*. Lawrence (‘Col. Lindbergh’) and 
Oscar have done almost as well if not just 
as well. This has been done without a 
bump or bruise. I truly believe that learning 
to fly a glider, under proper supervision, 
is no more dangerous than learning to ride 
a bicycle. Every one of the boys will agree 
that he haa been fully repaid many times 
over for all the hard work. Besides this 
he has the knowledge gained in the con¬ 
struction of the glider. We also have the 
glider with the heap* of fun and oppor¬ 
tunities which it is sure to afford us in 
the future." 

This is the most convincing proof of the 
possibility ot glider activities in the school* 
that we have eeen in a long time.—if. K . 

The Looting Submarine Plane 

M ORE than four years hack. In the 
November 1996 issue of the Sets* 
tito Amuucxn, we described a little bi¬ 
plane with m over-all wing spread of only 
20 feet and equipped with a three-cylinder 
Wright air-cooled engine of only 60 horse¬ 
power. This craft waa capable of a speed 
of 80 mile* as hour. A* a result of very 
cawfqj design, it could be packed In a few 
minute* Into Stub* placed on the deck of 
a s ubm a rin e; * Urn minutes sufficed for 
disassembly, nine minute* lor complete as- 
•fwbly. To aaka a getaway, the deck of 
tk «*•**»*,*•* Hash with the level 

of A*'**..-' - ■ 

A* far «i assembly and diissemtiMy and 


Cut h»l mmd tabor cotta... 
hnprovo hooting plant offlcloocy 

Thb challsnob of 1931: Cut 
mertutt tut profits. Iron Fireman can 
help you. An Iron Fireman Automatic 
Coal Burner installed in your boiler 
room will cut fuel costs; provide 
steady heat or power; reduce labor 
costs; eliminate the smoke nuisance. 

Iron Fireman burns the smaller sizes 
of coal which cost less per ton—and 
it burnt leu coal. A national survey 
in business installations shows aver¬ 
age yearly fuel savings of 31.62 per 
cent—equal to an annual return of 
39.44jpcr cent on the investment in 
Iron Fireman. .In homes, annual fuel 
savings averaged 43.61 per cent. 
You should have the same experi¬ 
ence when you replace hand-firing, 


or other types of automatic fuel, with 
Iron Fireman AutomaticCoal Burner. 

Boy mow. ..pay by the a wa sh 

Buy Iron Fireman by the month. Let 
its savings and betterments show up 
in your 1931 operations. 

Write for literature, or for an Iron 
Fireman engineer to examine your 
heating plant and estimate possible 
savings. Use the coupon. Iron Fire¬ 
man Mfg. Co., Portland, Oregon. 
Branches or subsidiaries in Cleve¬ 
land, Chicago, St. Louis, New York, 
Milwaukee. Dealers everywhere. 
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flying in calm weather were concerned, the 
little biplane waa quite successful. It waa 
too email however, to be perfectly air¬ 
worthy Jo the all-weather service required 
by the Navy, 

Now Grover Loaning, the well-known 
aeronautical engineer, haa designed a much 
larger craft which it reported at being en¬ 
tirely satiafactory to the Navy Department. 
The Aealitant Secretary of the Navy for 
Aeronautics states that the Navy ia plan¬ 
ning to equip each of its submarines with 
at least one plane of this type. 

While this is much bigger than the small 
two-seater hydroplane used in 1926, never¬ 
theless the Loenlng flying boat will still 
be capable of stowage in a tube, presumably 
still to be mounted on top of the submarine. 

The Loenlng submarine flying boat is ex¬ 
pected to become a valuable plane for naval 
patrol duty. It will also be able to carry a 
certain amount of armament. Owing to its 
larger size, it is really airworthy and its 
high-prowed metal hull makes for sea¬ 
worthiness in a choppy sea. 

In all its struts, tail surfaces and engine 
nacelle, bolts and cotter pins are used so 
as to provide fast assembly or disassembly. 
The engine is mounted on hinged struts 
just behind the pilot's seat. Some of the 
engine nacelle struts extend at an angle 
midway along tbe wing. By slipping a few 
bolts, the whole engine nacelle folds back 
against tbe hull. The wing pontoons can 
be similarly demounted. The tail surfaces 
also lend themselves to a similar process. 

The 36-foot monoplane, equipped with 
a 100-horsepower engine, shrinks into its 
tube lu a very few minutes. 

While further details for the time being 
are being held secret by the Navy, it is 
known that great ingenuity baa been need 
by Grover Loening ia achieving theae ob¬ 
jectives and hla plans were accepted by tbe 
Navy in the face of severe competition by 
other constructors.— A. K. 


speed increases. Finally the man’s body 
leaves the ground and his legs stretch more 
and more backwards, until his body and 
tbe wings alike are in the same horizontal 
line. In this position, Krupka has been 
able to fly to a height of 15 yarda above the 
ground. 

It ia, apparently, quite easy to brake the 
flight and to make a comfortable landing. 
With the wings pivotable at the will of the 
flier, tbe new device has bird-like maneuver¬ 
ability in the air. 

We should imagine this will add to both 
the amusement and excitement of skiing to 
a high degree.— A. K. 

Aircraft Radio Communication 

O NE of the most important aids to the 
safety of airplane transportation is 
constant communication between pilot and 
the ground at all times. 

Eugene Sibley of the Airways Division of 
the Department of Commerce, in a paper 
presented before tbe American Institute of 
Electrical Engineers, summarizes in ad¬ 
mirable style tbe status of aircraft radio 
communication today. We present below 
salient points taken from Mr. Sibley's paper. 

Tbe Department of Commerce will soon 
be able to provide complete weather re¬ 
ports and give radio direction to all air¬ 
craft equipped with a simple type of radio 
receiver. 

Tbe equipment of a standard radio sta¬ 
tion of the Airways Division consists of a 



2-kilowatt intermediate-frequency transmit¬ 
ter for broadcasting the weather; in addi¬ 
tion, a 500-watt high-frequency transmitter 
is used for point-to-point communication. 
Radio stations are alto being equipped 
with a directional radio beacon which may 
give either a visual or an aural signal to the 
pilot. 

Sometimes the radio beacon it called the 
"radio range." The radio range haa the 
advantage of serving the pilot throughout 
the 24-hour day and, unlike lighting alda to 
navigation, it is not affected by thick 
>ather. The most important feature of the 
range ia that it serves as a homing 
e, making it possible to fly to the ex- 
H-atiun of the beacon, thereby locating 
the landing field at which the radio range 
has been established. A number of land¬ 
ings under conditions of fog and thick 
weather have already been made. In cases 
of emergency, by aid of the radio beacon, 



Ski-flying down a mountainside 


impossible, have been completed in safety. 

The antenna system of the radio range 
consists of two crossed loops erected at right 
angles to each other ami supported by poles. 
In a small building at the foot of the center 
of the antenna pole, a radio transmitter la 
located, together with other apparatus re¬ 
quired for the operation of the beacon. The 
radio range sends a characteristic signal 
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alternately from tha loop*, oendinn the let¬ 
ter* “A” and “N." Interlocked, lhe*e form 
the letter “T” when the *ignal* are of even 
•trength and the plane i* on the right 
course. 

The radio receiver required on board 
aircraft conaiats of the receiver, A and B 
batteries, earphones, and antenna. The re¬ 



ceiving equipment weighs approximately 
30 pounds and has a frequency range from 
200 to 400 kilocycles. The antenna consists 
, .mlined wooden mast which 

extends about *ix feet above the fuselage 
d to the rear of the 
ibin or behind the pilot, with the receiver 
sctly beneath it. An insulated 
tends through the length of the mast, 
must be insulated from the element 
reduce rain 

Two-way communication between aircraft 
and ground is now provided for all inter¬ 
state operation where passengers are car¬ 
ried. In such cases, the aircraft ia equipped 
with a radio transmitter. 

The radio beacon is somewhat expensive 
to install and maintain, but a new radio 
direction finder has been successfully tested 
by Transcontinental Western Air Express 
ihich avoids this expense. This new radio 

with any commercial bruadcasting station. 
The device weighs only 10 pounds and con¬ 
sists of a receiver, a loop antenna, and a 
small meter. This device was recently used 
on the 400-mile run from Los Angeles to 
San Francisco. The pilot found that the 
needle of the meter pointed to dead center 
when he was on tho proper course and 
wavered to one aide when he deviated from 
it. When he arrived directly over the sta¬ 
tion, the needle vibrated.— A. K. 


New Diesel Racer Will Run 1200 
Miles Without Refueling 

ADAPTATION of the Diesel engine to 
A a isuing car by C. L. Cummins 
August S. Duesenberg, the nm mm manu¬ 
facturer, has increased engineering interest 
in the 1931 Indianapolis Motor Speedway 
500 mile race to be run on Memorial Day. 

The new cor It nearly twice as large as 
the conventional gasoline racer. It it said 
to carry sufficient crude oil fuel to run 
nonstop at 100 milea an hour lor 1200 
miles. This would give the new car the 
advantage of not having to stop to reluel, 
which la estimated to be the equivalent of 
a five mfla start on tho rest of the field. 

Tha car COM 15,000 dollar*. It is 16V4 
feat long and nearly four feet hick It is 


knr-cylindered with a piston displacement 
of 366 cubic inches. 

“o ignition system is used In tha new 


How you can 

Quit Work at 55 

and retire on an income of 

$ 200 a Month 


T HE greatest thrill 
of my life occurred 
few months ago. I re- 
'ed my first Guaran- 
d Income check. 

that those checks 
will come to me every 
i """nth for life. 

Tm taking a vacation 

- .* thatwill 

last a lifetime. Happy! 

I’ve never been so happy. No work. No 
worries. Nothing to do but fish and play 
golf and travel. 

“I sleep like a baby. Appetite excel¬ 
lent. Blood pressure normal. The doctor 
says there is no reason why I shouldn’t 
live to be a hundred.’* 

This story is typical of those who have 
aranteed Life Incomes. The Phoenix 
utual Retirement Income Plan makes 
it possible for you to retire at J5, 6 o, or 65 . 
You may provide for yourself a Monthly 
Income for life of $ 1 oo, $ 200 , $ 300 , or more. 

How the Plan Works 

Here is what a >200 a Month Retirement 
Income Plan, payable at age 55 , will do 
for you: 

It guarantees when you are 55 , a 
Monthly Income for life of # 200 , which 
assures a return of $ 20,000 and perhaps 
two or three times that amount, depend¬ 
ing on how long you live. Or if you prefer, 
a Cash Settlement of $ 30 , 200 . 

It guarantees upon death from any 
cause before age 55 , a Cash Payment to 
your beneficiary of $ 20 , 000 . Or a 


Monthly Income for life. 

It guarantees upon 
death from accidental 
means before age 5 $, 
Cash Payment to your 
beneficiary of $ 40 , 000 . Or 
double the Monthly In¬ 
come for life 

It guarantees in event 
of permanent total disa 
bihty before age 55 , 
Monthly Income of $ 200 . 
There ore other benefits which may be 
included in this Plan. A guaranteed re¬ 
tirement income for your wife. Money 
to send your children to college. Money 
for emergencies. Money to leave your 
home free of debt. Money for other needs. 
Plans for women are also available. 

One advantage of this Plan is that it 
does not have to be paid for all at once. 
It is usually paid for in installments 
spread over a period of 20 years or more. 
Naturally this makes the individual in¬ 
stallments comparatively small. 

Another advantage of the Plan is that 
it goes into operation the minute you 
pay your first installment. As you con¬ 
tinue to invest, the fulfillment of your 
life plans is guaranteed. 

Send for the Facts 

We should like to send you an interest¬ 
ing 28 -page book called “How to Get 
the Things You Want,” which tell* all 
about the Retirement Income Plan and 
how it can be exactly suited to your own 
special needs. No cost. No obligation. 
Send for your copy today. 
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!)(• fed. The fad tank holds 47 gsllons 9 ! 
erode oil and the radiator has a capacity 
of 42 quarts of water. Mileage is 40 miles 
to the gallon under ordinary driving con¬ 
ditions. At a speed of 100 miles an hour, 
the mileage ia about 25 miles to the gallon. 
When tested for speed at Daytona Beach, 
Florida, the ear made 100.772 miles per 
hour under A.A.A. timing. 

Diesel engines offer advantages in strength 
and economy of iuel and consequently have 
been adapted to many uses in the past. 
This is thought to be the first time a Diesel 



engine has been tried in a racing car, how¬ 
ever, though they have been used in air¬ 
planes. 

Mr. Cummins, who lives at Columbus, 
Indiana, has a long record of developing 
Diesel engines to new uses and has written 
a number of papers on the subject. Hia 
co-worker, Mr. Dueaenberg, ia a well-known 
racing figure .—Science Service. 


An Internally Cooled Exhaust 
Valve 

I N' paper presented before the Society of 
A onmnHv. Engineers, Manse M. Har¬ 
ris describes an interesting and novel lot 
of exhaust valve. 

Exhaust valves have a hard time of it. 
Besides the repeated shock, they have to 
withstand the presence of sulfuric acid in 
the exhaust and above all, enormous 
temperatures rising often as high as 1700 
degrees, Fahrenheit. The design of the valve 
and the selection of material are, therefore, 
very difficult problems and valve troubles 
are still a little too frequent in aircraft 
engines. 

Many ideas have been tried out for cool¬ 
ing of valve*. Internal salt filling of the 
valve and valve rod has been successful; 
salt filling, however, it expensive and can¬ 
not be used in many engine*. 

In the Friedl valve described by Mr. 
Harris, internal air-cooling has been applied 
with venr-,successful result*. The firiedl 
valve is wuttrated in two of our drawing*. 
In the photograph, the valve la sawed open 
at either end to show the coding passage*. 
In the center of the photograph it a similar 
valve showing the holes at both end* of the 
air passage. At the right ia an ordinary 
Inlet valve taken from the same engine. 

Aa will be seen from these illustration*, 
an air passage is provided very near the 
end of the stem, to a point dose under the 
head of the valve. Used in connection with 
this valve i* an exhauat port in the form of 
a Venturi tube. This Venturi causes a 
stream of air to be drawn through the valve 
atom and opt of tbo port, with tbs exhaust 
valve*closed. The expansion of the air 
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under the action of the Venturi produces a 
refrigerating effect which if moet helpful. 
The Venturi also constitutes an exhaust 
stack and emits only a faint blue flame 
(thanks to this refrigerating effect) instead 
of the usual ring of red flame. Therefore, 
the exhaust manifold can be dispensed with 
which means a saving in weight and head 
resistance. 

The aircooled valve and Venturi exhaust 
stack system have been tried successfully 
under many conditions of flight and are 
most promising.— A. K. 


visible spectrum. But it was the great beauty 
of the spectacle, together with the fact 
that I had never heard of the phenomenon 
before, that called my attention to it par¬ 
ticularly. Perhaps other* among your read* 
ere have seen it or heard of It before, but 
the combination of condition* necessary to 
produce the spectacle must be rather un¬ 
usual, and I have thought it worth wfaila 
to record the observation.” 


By-product Becomes Chief 
Product 


Monochromatic Hainbow 
OOME of our readen may perhaps have 
tj witnessed a red rainbow similar to tbe 
one described in a communication received 
from D. Moreau Barringer, Jr., a geolo¬ 
gist. Mr. Barringer was the author of a 
three-part article entitled “The Most Fas¬ 
cinating Spot on Earth,” a description of 
the famous Meteor Crater in Arizona, which 
appeared in our July, August, and Septem¬ 
ber numbers in 1927. 

“Your readen may be interested in a 
description of in unusual sight that I was 



Above: At left, an internally cool- 
sd exhaust valve cut away to show 


right, an ordinary valve. Upper 
left: Croa r saction of cooted valve 
installation. Right: Venturi stack 

lucky enough to tee last summer,” Mr. Bar¬ 
ringer writes. “The phenomenon was t red 
rainbow, containing no other colors of the 
spectrum. 

“I was driving east from Tucson, Ari¬ 
zona, on the road toward Bisbce and El 
Paso, and had reached a point some 20 
miles from Tucson when the sun set. The 
western sky was comparatively clear, but 
in the east there were great misers of 
cumulus clouds, some of which were drop¬ 
ping rain. One cloud in particular hung 
directly above the road ahead, some five 
mile# distant. Tbe inn, shining from below 
the horizon over my head, lit up this cloud 
with a deep purplish-red glow. Rain was 
falling from the cloud, the long streamers 
of it being also colored red by tbe sun's 
light. 

“Encircling the cloud was a narrow, seal- 
circular bend of. red light, similar, except 
for it*, color, to a perfect rainbow. I looked 
for trace* of the other spectral color*, but 
coaid tee none except the led. Tbe rain¬ 
bow lasted perhaps two minute*, at the end 
of which time tbe sun’s light began to fade 
from the rain-atraamers below tbe ciood, 
and tbe bow simultaneously laded out. 

“The explanation, of coarse, is limply 
that the greet thickness of atmosphere tra¬ 
versed by tbe son’s rays had filtered eut 
of them aS tbe shorter wave* of the spec¬ 
trum, tearin g only the red light, which 
baa the greatest prostrating power of tbe 


T HE writer retain* a very vivid recol¬ 
lection of certain yellow-green lakes of 
solidified niter-cake which generally ad» 
joined the plants producing nitric add dur¬ 
ing the World War. Niter-cake, or sodium 
acid sulfate, was a by-product of the 
manufacture of nitric acid by the Interac¬ 
tion of Chilean aaltpeter with sulfuric add. 
Being somewhat of a drug on the market, 
it was poured, while molten, into depres¬ 
sions in tho ground, forming the “lakes.” 
Recently, however, new processes for the 
manufacture of nitric add have eliminated 
this source of the by-product niter-cake, 
and we now find that the demand for this 
substance i* sufficient to warrant the erec¬ 
tion of plants for its manufacture. Thus, 
at Copper Cliff, Ontario, a plant has re¬ 
cently been built to manufacture niter-cake, 
a product that was, until recently, hard to 
dispose of. 

The process is relatively simple, chemical¬ 
ly. Sodium sulfate i* cooked with sulfuric 
acid in retorts, the resulting niter-cake be¬ 
ing poured molten into pan* in which St 
solidifies. The sodium sulfate is obtained 



from Horse Shoe Lake. Saskatchewan. After 
harvesting from the lake, the natural sul¬ 
fate la dried and is shipped practically an¬ 
hydrous and analyzing 90 percent sodium 
sulfate. The new plant make* its own sul¬ 
furic add, mixing the dry sodium sulfate 
with 93 percent add to form a thick paste. 
Tbit mixture it fed to oil-fired retorts 
where the niter-cake is formed. The molten 
sodium add sulfate ove r fl ows continuously 
through an opening In tbe aide of tbe re¬ 
tort, and ia caught in a series of pant at¬ 
tached to a moving chain. This conveyor 
system passes away from the retort at a 
rate of 12(1 feet per hour so that tba niter- 


pans of tbe conveyor. The coding is pro¬ 
moted by passing water under the pana 
bn the conveyor. An interesting,.point 
ia the spraying of the pan* with oil so 
that the cake* wifi drop 0 


pak as it ia turning on tba eeol end of 
the conveyor, (dealing the cake. 
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All the niter-caks produced in this plant 
it sold to the International Nickel Com¬ 
pany for smelting he copper-nickel mat¬ 
ter, whereby the two metals are separated. 
—A £. B. 

Electrical Equipment for the 
“Nautilus,” Arctic Submarine 

T HE Nautilus, a submarine which is be- 
lag prepared to travel across the top 
of the earth and beneath the ice at the 
North Polo, will be elaborately equipped 
with electric devices, it has been announc¬ 
ed by Sir Hubert Wilkins, explorer. To¬ 
gether. with other special apparatus of 
unique design and purpose, these electric 



Sir Hubert Wilkin, in the Nautilu,. 
Note electric refrigerator in rear 


appliances will make the submarine a more 
perfect dwelling place for the crew of 20 
than even Jules Verne’s famous Nautilus, 
the name of which this modern craft will 
bear in memory of the great scientific fic- 
tionist. 

Paradoxically perhaps, but none the less 
truly. Sir Hubert's Nautilus will carry a 
General Electric refrigerator into the Arc¬ 
tic Ocean. The interior of the submarine 
will be warm enough, even in the frigid 
wme; to cku»e food to spoil; the electric 
refrigerator will bo used for the preserva¬ 
tion of the food rations of the crew. 

The Nautilus, recently completed at 
Philadelphia for its trial runs this spring, 
will also have a complement of General 
Electric sunlamps, since the boat will be 
under water so much of the time that, even 
though the sun shines 24 hours a day in 
the land of the midnight sun, the men will 
be exposed to natural sunlight but little. 
The crew will need the. ultra-violet rays 
of the artificial tun to keep them in good 
physical condition. 

There will be electric fans to stir up the 
»ir when the submarine has been sub¬ 
merged for a long time, giving the air a 
fresh and invigorating feeling as it is 
breathed. 

One of the General Electric Company’s 
new-type radio reoeivers will provide the 
crew with entertainment from broadcasting 
stations during off-hour* of the expedition. 
Ths matter of cleanlinsss will be taken 
on one 
e of an 
electric 
will be 


into eceowrt far more then la usual 
of these expeditions through the tit 
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"Atlantic Flyer Saved at Sea — Night of Suspense is Broken." "Son 
Rescues Mother from Flames.” "Goat Wanders Into Hospital.” 
Adventure ... drama .. . comedy .. . news! News flashed from every 
corner of the world — spun into print by whirling presses long before 
dawn streaks the eastern sky. 

"Extral Extra! Extra!” the newsboys cry, "All about de big 
moider-r-r!” And while they shrill their wares in the wan, bleak hours 
of early morning, deft fingers slip the "extra” under the door of your 
Statler room. 

This “extra” service gives you the news of the day the minute you 
crawl out of your soft, warm bed ... tells you of those events that bear 
direedy on your business ... contacts you with the world at large even 
before you’ve had your morning orange juice. 

Our guests appreciate this Stader “extra”— and many of them tell 
us it’s one of the reasons they use our hotels. And whenever we hear 
these friendly comments, we dedicate ourselves anew to the privilege 
of making them comfortable. 

You have told us that you like the radio and private bath and circu¬ 
lating ice water with every room — and the courteous service of our 
Stader-trained employees. And we assure you that the hotels which 
first provided you with these and other “extra” comforts, are always 
finding new and pleasant ways to make your stay with us enjoyable. 

v r f 

A newt paper is slipped under 
four door every morning. It it 
one of the Statler "extras" for 
which no charge it made. 
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compactness of unit. Right: Unit 
and corn with ths mica coil* at¬ 
tached; cor* is rsmovad from field 

used for cooking, and there will possibly 
he a number of electric radiant heaters. 

Electric current for these various items 
of equipment will be supplied by a large 
storage battery which will also be used for 
starting the Diesel propulsion engines. 
There will he an auxiliary Diesel operated 
electric generator for recharging the stor¬ 
age batteries when necessary. 

The Nautilus will be able to remain six 
days under water, if required, without a 
recharge of the battery or a change of air. 
It will travel under the ice by the unique 
method of the "sledding” principle ap¬ 
plied upside down. A sled deck and a 
guide will slide along in light contact with 
the under-surface of the ice, so that the 
vessel will behave like a marine fly crawl¬ 
ing swiftly along a ceiling of ice. 

By means of an Ice-cutting tool on top 
of a special collapsible conning tower, a 
hole can be bored through several feet of 
ice, allowing the crew to crawl ont through 
the conning tower to the top of the arctic 
ice. 


A New Loudspeaker 

1 0UDSPEAKING reproducers in general 
J have not kept up with the advances 
made in the amplifying equipment that is 
associated with them. For years the well- 
known principles of magnetic and dynamic 
speakers have remained unchanged, refine¬ 
ments hi design and construction being the 
only forward steps that have been nude. 
Now, however, comes a cone-type speaker 
of radically new design which holds prom- 
1m of creating a new criterion in repro¬ 
ducer operation. It was invented by H. J. 
Finger, formerly experimental engineer 
for the Brown-Boveri Company. 

There is no wide range of movement of 
the center of this new cone, as is found in 
conventional speakers. Rather, the voice 
cod*—there am two of them—are fastened 
rigidly to tha center of the cone and are 
restricted electrically and mechanically to 
an amplitude of movement of jOOl inch, 
eves when reproducing low Dotes. The 
higher tones are reproduced by the center 
of the cone, and the lower by the outer 
edge Where there fa considerable amplitude 
of motion. This is exactly opposite to oom- 

Thera are two gaps in the magnetic cir¬ 
cuit of the field coil, and one voice coil la 



of low notes, there is none of the “barrel- 
like” distortion that ia so noticeable in the 
average speaker. 

Because of the type of construction used, 
it is possible to build this new speaker in 
very large sizes to handle tremendous 
power. It is reported that one of them has 
successfully handled in input of 150 watts. 
Contrary to the effect produced by the 
usual speaker, this one does not produce 
unusual distortion when overloaded. It is 
said that as the input ia increased, the vol¬ 
ume builds up until the limit of the speaker 
is reached; greater iupul has no effect 
whatever on volume or quality of repro¬ 
duction. 

At present this speaker is available only 
In large sizes which, because of the power 
required to operate them, are not suitable 
for use in the home. 

New Emulsifying Agent Used in 
Polishes 

A NYONE who has ever made mayonnaise 
L knows a little something about emul¬ 
sions—how careful you have to be to add 
the oil slowly and what a lot of “elbow 
grease" you must use to mix the ingredients 
to form a nice smooth emulsion. These same 
difficulties, and more, have tried the pa¬ 
tience of makers of many industrial prod¬ 
ucts which are also emulsions. But recently 
they, have learned to use substances known 
as emulsifying agent* which greatly simpli¬ 
fy the procedure and guarantee the uniform¬ 
ity of the product. 

A new emulsifying agent, which cornea in „ 
the form of a paste and ia known as ammo¬ 
nium linoleate, is described by H. Bennett In 
a recent issue of Industrial and Engineering 
Chemistry. This product is finding many 
novel applies lions. To prepare -the emul¬ 
sion, the required amount of' ammonium 
linoleate paste ia completely dissolved in 
water and the oil tp be emulsified is added 


suspended in each. The two voice coils are 
wound on the same support which is fastest- 

This new speaker is said to hare great 
clarity of reproduction throughout h* en¬ 
tire range, and tine* ft does net depend 
apon eon* resonance for tha reprodnetioa 


slowly with vigorous stirring until emul¬ 
sification is complete. 

Emulsion* made according to the pre¬ 
determined formula* are useful ** sprays, 
disinfectant*, insecticide*. lubricant*, 
cleaners, et cetera. When volatile hydro¬ 
carbons are emulsified, their flash points are 


raised sufficiently to make them non-in¬ 
flammable; thus fire hazards are reduced. 
Moreover, their vapor tension* arc so re¬ 
duced that they do not evaporate so readily 
and the resultant lost by volatilisation ia 
reduced to a minimum. The formula for 
making mineral-oil emulsions is typical of 
the usual oil polish for furniture or auto¬ 
mobiles. If desired, a varying amount of 
tripoli or air-floated silica may be added to 
produce a silver or other metal polish. In 
the case of metal pollahe* the nee of am¬ 
monia and the evil-smelling oleic acid ia 
eliminated by using the paste. 

Good stable wax emulsions have been the 
despair of many chemists. Many have tried 
and but few have succeeded. The quest is 
continued because wax ia used in many 
industries and would be used in many more 
were it not for the difficulties involved in 
applying this claaa of material*. Since 
waxes are uaually solid*, they must be 
melted or dissolved. The former procedure 
is not usually economical because the wax 
harden* quickly and unevenly. In dissolv¬ 
ing the waxes inflammable solvents must be 
heated with the wax, with resultant fire 
hazards. 

In emulsifying waxes the ammonium 
linoleate paste la dissolved in water and 
heated above the melting point of the wax 
that is to be emulsified. The wax is melted 
in a solution with vigorous stirring. If thl* 
method is followed exactly, using the 
proper proportions, excellent stable wax 
emulsions will be formed. Such emulsions 
make excellent polishing, waterproofing, 
lubricating, and filling compounds.— 

A. E. B. 


Sensitivity to Cold 

S OME people are much more sensitive 
to cold than others; indeed, some people 
respond to changes brought about in the 
body by cold with eruptions in the form 
of wheals and blisters that are similar to 
those produced by sensitivity to various 
products or drugs. Dr. L. Minor Blackford 
has described a case of a boy 17 years old 



Wheels on tags ten mlnuts* after 
a 20-minute bath at 20* Cant. 


who had stood in the water in a swimming 
pool for 20 minute* and who was observed 
when coming out of the pool with the 
typical reaction of aensitivity to chemical 
product* on the skin. The bey had bli#er* 
which itched greatly and burned. This 
discomfort passed away a half boor after 
he was removed from the cold. 

In order to determine whether he waa 
sensitive to oold or net a glass of toe water 
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tiona; one of the manifestations of a 
sensitive akin Si the condition called 
dermographia, in which rubbing of the 
skin by a pencil or finger-nail leaves marks 
which persist for a considerable time. 
Dermographia, resulting from stroking with 
a finger-nail is shown vividly in an ac¬ 
companying illustration.— M. 

Auto Leads as Necessity? 

T HE automobile apparently is a greater 
necessity in American life than the 
telephone or radio, American Research 
Foundation stated. There arc 23,122,000 
automobiles, it said, against 20,206,000 
telephones and 13,000,000 radio receiving 
seta .—Barron t. 

Triple-fast Movie Film 

F ROM the astronomical observatory to 
the movie lot a new triple-fast photo¬ 
graphic emulsion has come to make mo¬ 
tion picture production cheaper and more 
flexible. 

The motion picture film introduced to 
the profession recently is described by the 
Eastman Kodak Company aa “the greatest 
advance in motion picture materials since 
the Introduction of panchromatic film 18 
years ago." It* sensitive emulsion Is very 
closely related to one prepared for as¬ 
tronomical photography which has been 
used to reduce the time required for mak¬ 
ing exposure! through large telescopes. An 
improvement in the photographic plates 
used Is jnst as effective In this case aa 
though the telescope Itself were increased 
>» else. The super-speed panchromatic 
plates produced for newspaper photog¬ 
raphers are algo vary similar to the new 
movie ajuUyt, 

When the movies went talkie it was neo- 
esury to banish the familiar arc lamps on 
•cwrani of thefr noise. Luge Incandescent 
(fffenae tun U page 850) 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT C. INGALLS 


N OW and then someone with the best 
of intentions propose* that the tele- 
seopes made by amateur workers be ‘'stand¬ 
ardized*’ by meant of uniform instruct ions 
for making—blueprints and all that kind 
of thing. A* soon as we have recovered 
from the shock occasioned by this heresy 
we say to such reformers that, on the con¬ 
trary, the moat interesting and promising 
aspect of the amateur telescope making 
hobby has been the extreme variety of the 
designs produced. Lika human faces, no 
two are alike. Starting with the fundamen¬ 
tal principles of design stated in the book 
"Amateur Telescope Making” every worker 
concocts his own telescope and this it half 
the fun. The telescopes shown this month 
are originals. 

H ERE is a letter from A. Wade, mechan¬ 
ical engineer, connected with the In¬ 
dustrial Accident Commission of the De¬ 
partment of Industrial Relations of the 
State of California, 906 Associated Realty 
Building, Sixth and Olive Streets, Los An¬ 
geles. "In June, 1926, you published the 
picture of my first telescope. The present 
photograph shows my latest. Nothing is be¬ 
ing said about the score or more of inter¬ 
mediate ones, though only four pieces of 
glass and three different mountings were in¬ 
volved in the struggle. 

"The picture tells most of the story, 
though it may not be obvious that the lube 
can be rotated in the mounting. The mir¬ 
ror is 11% inches in diameter, with a focal 
length of 100 inches. The little electric 
motor that drive* the polar axis is in the 
bottom of the pier. 

"Some time ago you invited amateurs 
to tell what their telescopes would do in 
the way of definition, but I have seen but 
little on this point. (Reason: nothing came. 
—Ed.) Perfection is not claimed for this 
creation, but the components of double 
stars separated by one second of arc can 
been seen; for example. Eta Orionii. I can 
also see the chain of lunar craterlet* near 
Copernicus, and the leas cons pic nous in¬ 
dentations in the submerged crater Stadia*. 

"In the picture of the telescope the bright 
line near tbe worm gear Is part of the si¬ 


dereal circle mounted on the gear. The 
hour circle it on the polar axis.” 

Mr. Wade cut the slot* in the tube to 
ventilate it better, with tbe purpose of gain¬ 
ing improved seeing. He says be has not 
yet discovered any improvement. 



The optical pipe organ—Scoot 


Stephen Stoot, connected with Casavant 
Freres, pipe organ builders, St. Hyscinthe, 
P. Q.. Canada, on hit telescope. He writes: 
"In addition to the vast amount of informa¬ 
tion on mirror making contained in the 
SciENTtric Akphcan book ‘Amateur Tele¬ 
scope Making’ I received some valuable 
hints from Mr. H. L. Rogers of Toronto. He 
has made four telescopes, three being of 
six-inch diameter and one of 12-inch. The 
telescope works well and reanlta were be¬ 
yond my expectation*. 

“The tube ii a portion of a 6%-inch or. 
gan pipe of hard-rolled zinc, 16-gage, and 
may be rotated In it* cradle of mapta. The 
polar axil wai made from a discarded 
check-valve case from the old steam heating 
system in our factory. It had an inclination 


of 45*, and a* the latitude of St. Hyacinthe 
U 45* 37' 15* 1 decided to use it. The re* 
of the mounting la made of pipe fitting*. 
The slow motions an from an old-tia# 
grama phone drive. For the base a block of . 
concrete two feet square at the bottom, om 
foot square at the top and four feet high 
was set in an excavation four feet deep. 
Embedded in its center is a three-inch 
iron shaft surmounted by a flange seven 
inches In diameter. Upon this platform the 
rest of the mounting is constructed and in 
such a manner that it can be removed and 
taken indoors. When the upper part of tha 
mounting and telescope are removed the 
cell is left on top of the pillar. The pens 
may seem heavy for a six-inch telescope 
but I have found it difficult to err on the 
oide of rigidity if one wants comfon in 
observing anything in the heavens.” 

Mr. Stoot’* insistence an rigidity surely 
requires no apology and his mounting con¬ 
trasts favorably to some of the "Indie rub¬ 
ber” mountings we have seen. At for keep¬ 
ing tbe mirror out of doors, that is where 
we keep ours—right on top of the tube of 
our 10-inch Springfield mounting, covered 
by a tin cap, and always self-adjusted to 
the temperature. 

T HE almple wooden "spinal column” 
mounting for a small mirror, described 
by Russell W. Porter in “Amateur Tele¬ 
scope Making” (page 28-30), has been ex¬ 
panded to take a 12-inch mirror of 99 inches 
focal length by George F. Walker, 920 
Twelfth Street, Bremerton, Oregon. Mr. 
Walker writes: “The cement, sand, and 
gravel cost about two dollars. I cut the 
steel reinforcing rods from old bed ends. 
A bronze bushing 14 inches long, cast in 
the concrete, provides a bearing for the 
polar axis; it came from a junk pile and 
happened to be a snng fit for the 1%-inch 
cold-rolled steel axis. The yoke is a piece of 
three-inch steel channel. Two split bearing* 
cast from babbit metal carry tbe 1%-inch 
declination axis and tbe latter hat a flange 
which bolts to the wooden “backbone” of 
tbe telescope. Notice the concrete counter¬ 
weight cast into a pipe which adorn* tbe 
other end. 
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“The declination and polar area are 
driven by two 360-tooth worm gears, and 
lor moving the declination axis the worm 
lifts out of mesh. Joat now I am casting 
about for a cheap, hosier clock to keep the 
aero mark pointing at the celestial mer¬ 
idian. 

“The backbone of the telescope is a 
good clear two-by-slx cut from Washing¬ 
ton’s famous Douglas fir. The mounting is 



A philatelist's alt-azimuth—Davis 


rugged and relatively steady hut 1 notice 
that when anyone is walking nearby, the 
earth itself is only relatively steady.” 

W E never had flattered ourselves that 
telescope making was as serious a 
disease as stamp collecting (our wife col¬ 
lects stamps and we therefore speak ad¬ 
visedly) but the impossible has now come 
to pass. A stamp enthusiast, the secretary 
of the American Philatelic Society, Dr. 
H. A. Davis, 3421 Colfax A, Denver, Colo¬ 
rado, has made a telescope, and sends in n 
picture of it. The accompanying confession 
reads: "I was one of the first to purchase 
'Amateur Telescope Making,' in 1926 and 
have finished a telescope after all this time. 
Never have I put more than 30 minutes’ 
work on the job at a given time. In fact, 

it waa done principally in five and ten-min¬ 

ute period*, demonstrating that a man with 
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lamps are used. These are rich is red light 
which does not register effectively on ordi¬ 
nary movie negative. The new supersenai- 
tWe film U affected by both red and green 
light to a much greater extent than pre- 
yious fi l m . 

Camera men will now be able to “stop 
down” their lenses and get an Increased 
depth of focna which will allow the acton 
to move around with leu fear of getting 
out of focus. Or they will be able to use 
leu light and save money .—Science Ser¬ 
vice. 


Russia Plans 16 Rayon Plants 

T HE Soviet Government proposes to con¬ 
struct 16 rayon plants, costing 125,000,- 
000 dollars, with an annual productive 
output of 35,000 tons, according to Soviet 
reports received by the United States De¬ 
partment of Commerce. Three rayon mills 
are under construction and are expected to 
commence operation this summer. 

The productive capscity of the three mills 
under construction is estimated at between 
8000 and 9000 pounds per day, according 
to Soviet information. 

Two Soviet trusts have signed five-year 
contracts with a German firm for con¬ 
structing and starting in operation two 
rayon factories, the German firm to prepare 
plana for construction, to give expert opin¬ 
ion, and to turn over to the Soviet trusts 
licenses for all its patents and processes. 
The Cerman firm is also to train Soviet en¬ 
gineers and workmen in its German plants, 
as well os send German specialists to Rus¬ 
sia. The equipment will be ordered partly 
in Ruuia and partly from abroad. Only 
domestic raw materials will be used for 
rayon production in these factories.— 
A. E. B. 


Effects of Training on Efficiency 

I N 1930, investigators in the department of 
physiology of Johns Hopkins University 
showed that the daily repetition of the 
same amount of light muscular work on 
a bicycle brought about a gradual increase 
in the total ventilation of the lunga and a 
decrease in the pulse rate as the train¬ 
ing progressed. The total amount of chemi¬ 
cal Interchange in the body during such 
work also showed a alight decrease. The 
investigators have now made available a 
study of the effect of training on track 
athlete* in the university. 

Seven men with athletic training and 
seven non-athletes were selected at the 
beginning of the season, and the amount 
of chemical interchange in their bodies, ss 
represented {»y the metabolism developed in 
running 70 yards, was calculated. The in¬ 
vestigations included also studies of the 
ventilation of the lungs, the' rata of the 
respiration and the pulse, and the blood 
pressure during the period of recovery fol¬ 
lowing exercise, ft was found that tbs 
metabolism, the blood pressur e , the pulae 
rate, and the ventilation for the recovery 
period did not change during the training. 
Two of the men carefully studied noticed 
that they wete able to ton faster and for 
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longer distances and that the running be¬ 
came easier at the training proceeded. Ap¬ 
parently the main factor contributing to 
this increased ability i* the factor of in¬ 
creased total ventilation of the longs.— 
U.F. 


Electric Refrigerator Mott 
Popular Appliance 

T HREE million American families now 
protect their food supply by electric 
refrigeration, a co-operative survey by 20 
leading refrigerator manufacturers reveals. 

Sales in 1930 totalled 770,000 refrigera¬ 
tor*. valued at 223^20,000 dollar*, a sum 
equal to about 31 percent of the value of 
all household electric supplies sold in .the 
year. Including refrigerators sold for com¬ 
mercial use, the year's sales were 1,002,000 
refrigeration units, having a value of 380, 
120,000 dollars. 

Notwithstanding the volume of buainesa 
done with the cooling units, only 14.7 per¬ 
cent of American homes are equipped with 
electric refrigerators, the survey shows. 


Chile’* Saltpeter Tax Income 
TJ7HILE American chemists concern 
W themselves with new methods of mak¬ 
ing nitrate*, as, for example, by the cata¬ 
lytic oxidation of ammonia, the producers 
of natural sodium nitrate in Chile are plan¬ 
ning to defend their world markets against 
the threat of synthetic competition. 

The Government of Chile lias long de¬ 
pended upon the export tax on nitrate aa 
a major source of income. With the forma¬ 
tion of the Cosach, the export tax was 
lifted, the government Instead shoring as 
an equal partner in the futnre operation 
of the industry with a guaranteed return 
in 1931, 1932, and 1933. The managing 
interests in the company now favor utilix- 
inf its earnings in the modernization of the 
company, thus tending to cut off financial 
returns to the government. At the current 
conferences, alternative methods of financ¬ 
ing the government to carry out this pro¬ 
gram will be considered. The agreement un¬ 
der which the company was formed pro¬ 
vided for minimum payments to the gov¬ 
ernment on its stock interest for the sacri¬ 
fice of the export tax. That tax amounted to 
$12.32 per metric ton. 

It it understood that a tentative pro¬ 
posal may be suggested to the Chilean dele¬ 
gate*, calling for the return of the earning* 
of the nitrate companies to their businesses 
for the next year, instead of the payment of 
22,500,000 dollars of it to the government at 
part compensation for the remission of the 
export tax on nitrates and iodine. For the 
government'* immediate compensation, and 
to provide it with fnnds for expenses while 
the tax is Inoperative and nothing is re¬ 
ceived from the companies, it it understood 
that there will be a proposal for a direct 
Chilean Government bond issue. Amortiza¬ 
tion of these bonds would take place with 
fund* paid in by the nitrate companies a* 
they achieve larger earning capacity^— 
A.E.B. 


Coating Applied to Pipe* 
Automatically 

A MACHINE to coat pipe Haas auto¬ 
matically with cement is being mar¬ 
keted by the Conley Plastering Machine 
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Company of Compton, California. It la al¬ 
lotted by the manufacturer that cement 
coatinga applied by this method prevent 
oorroalon, aa ahown by many tests. The 
machine instantaneously mixes and ap¬ 
plies the plastic coating, using only enough 
water to hydrate the cement properly, giv¬ 
ing a dense, mechanically wateT-pronfed 
mass and a centrifugally welded bond be¬ 
tween the pipe surface and coating. 

The machine weighs approximately 1500 
pounds, is easily handled In soft or marshy 
ground or over mountainous places, incor¬ 
porates its own power plant and will cover 
from 2000 to 3000 feet of 4-inrh pipe in 
eight hours with a cement coating one 
half inch thick. It can be used also to 
apply asbestos coatings for fractionating 
towers, boilers, and steam pipe insulation. 
-A. E. B. ^ 

Headache* of Nasal Origin 

HERE are innumerable causes of head¬ 
aches, but among the most frequent are 
infections of the sinuses surrounding the 
nose. In such cases the headaches may he 
it of the head o 

anterior cases, the pain is usually over the 
eyes and is associated with moving the 
eyes. The pain usually comes on at a defi¬ 
nite hour, rapidly becomes more severe, 
and after a few hours lessens, but returns 


laws which apply to solids; for example, 
much of the radiation from the ordinary 
Bunsen type of Same is in the invisible 
infra-red region of the spectrum. 

In a method for measuring flame temper¬ 
ature being employed at the Pittsburgh Ex¬ 
periment Station of the United States Bu¬ 
reau of Mines, the flame is colored yellow 
with sodium vapor and the intensity of this 
light compared in a spectroscope with the 
light from a heated solid at known temper¬ 
ature. Values have been obtained for sta¬ 
tionary flames of different mixtures of air 
with methane, ethane, propane, butane, 
isobutane, ethylene, propylene, and buty¬ 
lene. Maximum flame temperatures vary 
from 1880 degrees Centigrade for methane, 
to 1975 degrees for ethylene. --.d. E. //. 

CLEMENCEAU AND FOCH 

By Captain V. D. I’ulecton 

(Continued from pane 331) 

Clemencean did not hesitate to take a bold 
stand auainsl Germany: hut not until he 
...... —..nulled the Minister of War, Gen 

Picquart, and been advised uu, 
Frenclt Army was ready for war 
after ho had received assurances 
the British Government that if Gcr 
were the aggressor, public opinion in 


and the teeth will be. found e 

score. The interior of the nose is usu¬ 
ally awollen and tender. 

When the nasal congestion is diminished, 
'a free flow of secretion takes plae ' ' 
headaches disappear. In the chronic cases 
there is usually some anatomical obstruc¬ 
tion to the passing of mucus from the 
frontal or maxillary sinuses. People find 
that these headaches become worse by close 
application of the vision, such as occurs 
in reading or sewing. When tlie X ray is 
applied to these cases, the sinuses will be 
found cloudy bucause of the presence of 
retained secretion. 

Headaches in the back of the head are 
usually associated with inflammations in 
the ethmoid and the sphenoidal sinuses. 
Dr. Georges Canuyt finds that these head¬ 
aches are more frequent in young women 
who may show extreme nervousness and 
who complain of pain in the center of the 
head, back of the head, or behind the eyes. 
Inflammation or infection of these sinuses 
is extremely difficult to diagnose and in¬ 
volves the most careful study by compe¬ 
tent specialists in diseases of the nose and 
throat. In such cases treatment by cocaini- 
ration of the sphenopalatine ganglion and 
various surgical procedures applied to the 
turbinates and the ethmoids may relieve 
the headaches permanently.—M. F. 

Measuring the Temperature of 
Flames 

HE temperature of solids may be esti¬ 
mated by the eye or accurately meas¬ 
ured by means of a thermometer, thermo¬ 
couple, or optical pyrometer. Flames, par¬ 
ticularly non-luminous ones, present a more 
difficult problem. A flame may be hot 
enough to melt platinum and yet look 
Mriy cool to the eye; conversely, there are 
certain luminous cool flames which will 
not bora the hand. This is-because the 
rsdladon front Hasses does not follow the 


fiery Preraiei -on loictu, 
consult his possible si lira and the head of 
his own army before involving his country 
in the hazards of war. 

u *■» during this periud and a 
aistroce of General Picquart, Wi 
that free-thinking, anti-clerical Clemenceau 
appointed Foch to be Commandant of the 
Eoole dr Guerre, although his brother was 
a Jesuit priest, and Foch, himself, a devout, 
almost mystic Catholic. Foch was surprised 
at his selection by Clemenceau. This was 
the first official contact of the two men, and 
their paths quickly separated until 1914; 
for Foch, absorbed in his profession, had 

little time for politician.-, .—, 

busy with his own affairs, paid little heed 

Clemenceau resigned office in 1909 con¬ 
vinced that Germany was an implacable 
enemy awaiting only a favorable moment 
to attack France. He was still the formid¬ 
able foe of French cabinets but hr look 
a more national view after his premier¬ 
ship. The responsibilities be faced as head 
of the Government prepared him fur his 
more difficult war premiership. 

In 1913 he founded his last journal, 
L'Homme Libre, which treated all current 
and domestic subjects, liut continuously 
reminded France of the German menace. 
He gave his powerful support to all ef¬ 
forts to increase the efficiency of the French 
Army and to strengthen the ties of the Tri¬ 
ple Entente. 

When the World War began, a political 
truce was declared In France and on Aug- 
nst 26 Prime Minister Viviani admitted 
additional members to broaden the base of 
his cabinet. This coalition cabinet resigned 
when the Allied efforts In the Balkans failed 
in October, 1915. Briand formed the new 
government and admitted members of other 
political groups, making a still more rep¬ 
resentative but an exceedingly unwieldy 
cabinet. This cabinet conducted the war 
until December, 1916, when it was reduced 



Sometimes WE 


are surprised 

B UT wc try not to show it... 

This time a husband said 
his wife was arriving in 10 min¬ 
utes, and could we help him ar¬ 
range a surprise dinner party 
for her? Here was a list of 12 
guests... would wc telephone 
them and “fix things up" while 
he dashed to meet his wife at 
the station? There were 14 at 
that dinner... and his wife was 
really surprised! 

It’s our belief that a hotel 
should do more than have large, 
airy rooms, comfortable beds, 
spacious closets. Beyond that, 
wc daily try to meet the sur¬ 
prise situation (without sur¬ 
prise), no matter what the 
guest wants. 
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by half and the direction of the wax eo- 
muted to a War Commit tea of Fly*. 

When the war came, C k manceaa did 
not heaitate to arkiciaa the short-ccmiafs 
of the coalition government* in hie paper, 
and when the ceneor interfered, he chanced 
the title of hit paper to L’Hcmm* J&s- 
ehaini, bat continued hie criticism. HU 
criticiimi were really exhortatlona to the 
GoTenuoent to take more vigorous action 
afaintt both foreign and domeatio enemies, 
t and while the cenaor continued to blot oat 
' many coluntna of hia paper, he never 
stopped hia attacks, and gradually came to 
personify those Frenchmen who were de¬ 
termined to endure ill and risk all rather 
than to lubmit again to Germany. 

Brland resigned in March, 1917, and waa 
followed by two other coalition govern¬ 
ments headed by Ribot and Painters, that 
together lasted only about eight months. 
Then, finally, but only in response to a 
growing puhlio opinion that Clemenceau 
was the one leader who could save France, 
Poincare, much against his will, summoned 
Clemenceau to form the Government. 
Clemenceau abandoned the coalition 
scheme of government, and in November, 
1917, formed a more homogeneous cabinet 
and one closely allied to the radical- 
socialist party. He purged the cabinet of 
monarchists, conservative republicans, so¬ 
cialist-republicans, and unified socialists. 
He drove Malvy, wbo had served as Min¬ 
ister of the Interior in every war cabinet, 
from office; he banished the powerful Cail- 
laux and executed the notorioua Bolo 
Pasha. He did not hesitate to accept the 
Government when • large portion of the 
French Army waa mutinous and when the 
French legislature wts honeycombed with 
defeatist!. Nor did he complain when be 
took over the Army that be was given a 
desperate situation to cure; ha took his 
position proudly, as if be were convinced, 
like the great Pitt, that he could save his 
country, and no one else could. 

F ^OCH remained at the Ecole de Guerre 
until 1911, leaving to command a divi¬ 
sion of troops. In 1912 he was given com¬ 
mand of the XXth Army Corps, in the Nan¬ 
cy area, specially formed and trained to cov¬ 
er the mobilisation of Frsnce from a sudden 
German attack. The outbreak of war found 
Foch still in command of the XXth Army 
Corps, and a part of Caitdnan't Second 
Army. On August 27th be was recalled by 
Joff re to form the Ninth Army, in com¬ 
mand of which he distinguished himself 
at the first battle of the Marne. 

After the battle of the Marne he was 
sent by Joffn to control, and coordinate 
the effort* of the French, British, and Bel¬ 
gian* in the fighting around Ypres in 
October, November, and December, 1914. 
HU long friendship with Sir Henry Wil¬ 
son, Deputy Chief si Staff of the British 
Army, greatly facilitated the cooperation 
of the British and French in 1914, and 
indeed throughout 1915, when a* Joffre's 
deputy on the northwest front in commend 
of the Group of Armies of the North, be 
took part with the British in the Second 
Battle of Ypres and tha Battle of Artois. 
In 1915 Foch wae again in dose touch with 
the British in the Battle of the Somme, 
which wu intended primarily to relieve 
the German pr essu r e of Verdun and sec¬ 
ondly to drive the Germans out of France. 
During 1914 and part ef 1915 he was in 


dansStory wkii ClcBMiMni 

through Clemenoeau's brother, who was on 
ealitttd bwl 

Tha res nits at Verdun and the faUureof 
the Somme offensive caused the replace¬ 
ment of Joffre on December 12, 1915, by 
General Nivelle. The failure of tbs Somme 
had previously caused the retirement of 
Foch from an active command to head of 
a board to investigate Inter-Allied ques¬ 
tions. ' 

Nivelle launched hia famous offensive in 
April, 1917; it failed and he was relieved 
as Commander-in-Chief of the Army by 
Petain, the Chief of Staff, who waa suc¬ 
ceeded by Foch on May 15, 1917. In this 
position Foch was the official military ad¬ 
viser of the French Government. So when 
Clemenceau became Premier in November, 
1917, he found Foch already established as 
Chief of Staff of the French Army, after 
having narrowly escaped complete retire¬ 
ment. For the second time Foch came into 
close official contact with Clemenceau, who 
nobly supported him end Petain in re¬ 
creating the morale of the French Amy, 
badly shaken by the failure of Nivelle's 
offensive. During this period although 
Clemenceau and Foch had some differences 
they were able to settle them amicably over 
the tea table. At this time Foch apparently 
supported Clemenceau’s view that Ameri¬ 
can battaliona should be brigaded with 
British and French Armies. 

/~VN March 21 Hindenburg launched the 
W expected German attack againat the 
Third and Fifth British Armies; it was tem¬ 
porarily successful and it seemed certain to 
drive a wedge between the French and 
English armies near Amiens. The situation 
rapidly became critical; on March 23 by 
the advice of General Petain, Clemenceau 
had told President Poincere that the Gov¬ 
ernment should prepare to abandon Paris. 
On March 24 Foch submitted to Clemen- 
cesu his considered opinion of the situation, 
ending with the ominous statement that 
“Nothing is retdy for the maintenance of 
an indispensable collaboration between the 
French and British Armies.” Clemencean, 
under the enormous strain, hastily and un¬ 
justly concluding that Foch was preparing . 
his own exoneration, exclaimed, “So you 
are abandoning me!” Foch quickly reas¬ 
sured him, and as thay both were convinced 
that the British and French Annies must 
maintain contact at' all costa, an agree¬ 
ment on the allied objective wae easily 
reached, and during the last dangerous days 
of Much, they worked in complete har¬ 
mony. 

This occasion reveals the responsibilities 
resting upon Clemenceau; he had promised 
the Deputies victory and they bad given 
him a free hand, but after three days of 
battle Petain, the French Commander-in- 
Chief, despaired of maintaining contact 
with the British Army and defending Paris. 
Nivelle wu in military disrepute. Joffn no 
longer enjoyed the confidence of his coun¬ 
trymen, and Foch, the last military hope 
of France, wu apparently seeking to justify 
himsslf when the seemingly inevitable crash 
was about to be fully revealed to the FVench 

It wu a recognised procedure among 
Frenoh poUticai leaden' to dlaesapeUt* 
thsmaelves quickly from a cabinet about to 
be o vert hr ow n ,, and Qemeneean for a mo¬ 
ment bettered Foch w*s pnperjag to.ahme 
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doB U* iaiatmiUr precipitation. But Foch 
had no Mt Intention and while he once 
indulged in a snarling growl about the 
desperate situation he was called upon to 
remedy, he never Intended to separate him* 
•ell or his professional reputation from the 
fortunes of France. He had memories of 
1870, is poignant as Clemenceau’s. 

At Do aliens, on March 25, 1918, Foch 
was made Generalissimo of the Allied 
Forces. He was summoned to take command 
of the British and French Armies when 
the Britiah Fifth Army waa in full retreat 
and the remainder of the Britiah Array and 
the French Army were both apprehensive 
of the nest'German attack. His first task 
was to prevent the rupture of the British- 
French line at Amiens. 


I T was around Amiens during this trying 
period of March and April, 1918, that 
Clemenceau and Foch drew closest to¬ 
gether. Clemenceau has testified how Foch 
inspired the British and French leaders, 
civil and military, with his stirring declara¬ 
tion: “I would fight them in front of 
Amiens; I would fight them in Amiens; 1 
would fight them behind Amiens.” No less 
intrepid waa Clemenceau, and Lord Milner 
testifies that on March 25 he was “in great 
form, and very full of fight, and while 
acutely realising the gravity of the situation, 
showed not the slightest sign either of 
despondency or confusion.” 

Haig had already turned over the rem¬ 
nants of Gough’s Fifth Army to Pelain, 
who had put in six French Divisions at 
Noyon and was bringing up nine more 
French Divisions. Both Petain and Haig 
felt they could spare no more divisions 
without incurring grave danger oi disaster 
in other part* of the line that lay open 
to German attack. 

Foch immediately on taking supreme 
command proceeded to Gough's head¬ 
quarters at Dury and inspired him to make 
still further demands on his hard-pressed 
army, for Gough's army must hold until 
Debeney'a army could be constituted. Dur¬ 
ing the nest few days Foch was repeatedly 
questioned far high British and French of¬ 
ficials whether he would defend PariB or 
the Channel ports in case the allied line 
was pierced. He invariably answered that 
he "would defend them both.” No amount 
of questioning budged him from this atti¬ 
tude; even his old friend "Henri" Wilson 
failed to obtain any other answer. And in 
the end he did what he had promised. 

Having blocked the German advance at 
A mi ens, Fooh's next task was to dispose the 
allied reserves so that any German thrust 
at the Channel ports or at Paris could be 
parried ami still leave him with enough 
fresh dfvfsions to make a counter attack 
when the German attacks were fully coun¬ 
tered. Fee though temporarily restricted to 
the defensive, Foch looked forward to as¬ 
suming the offensive as early as possible. 

The Germans’ next blow fell on the 
Britiah Arpiy in the north of France. On 
April 9 lumvy fighting forced the Britiah 
to givs gjptrad and on the 12th, Haig is- 
*ned Jda-Dunotw “Backs to the walll" ap¬ 
peal ta the men who stood between Hinden- 
hnrg aacLthe Channel porta. Foch steeled 
hit heajftgto refuse Haig's request for rein- 
' So dose was the decision in the 
north tfajjt Foch temporarily incurred En- 
“ ,, ~ L “ ’ I, bet as Foch had es- 
is juat enough strength left 


in the British line to deny the German 
advance. 

On May 27 Iiindenburg turned from 
the Britiah to the French front, and at¬ 
tacked along the Chemin de» Dames, and 
after four days of fighting the Ger mans 
reached the Marne at Jeulgonne. This time 
the French Army demanded Foch'a reserve 
divisions, but he gave them very grudging¬ 
ly and only after it waa clearly apparent 
that the German thruat towards Faria waa 
their major effort. By June 4 the German 
advance towarda Paris waa definitely 
checked. And Foch by his extreme frugality 
in using the allied reserves, had enough 
fresh divisions to launch a counter attack 
and his eye had already noted the point of 
the great bulge in the Ccrman line near 
Soissona where a successful attnek would 
force a hurried German withdrawal. Since 
receiving the Allied Command in March, 
Foch had been forced to conform to Ilin- 
denburg'a moves; in July the German re¬ 
serves were consumed and Foch on account 
of his former penuriousness, had some fresh 
divisions in hand. The initiative passed to 
Foch and the world knows how successfully 
he employed it beginning at Soissnns in 
June and continuing until the Armistice. 

The whole world applauds Koch now, but 
on May 30 there waa agitation among the 
Deputies demanding his removal on ac¬ 
count of the Ccrman successes along thu 
Chemin des Dames and then Clemenceau 
rose to Ilia full stature and on June 4 of¬ 
fered his resignation if need he, but firmly 
supported Foch, who was even then plan¬ 
ning hia counter stroke against the Ger¬ 
mans. There both Clemenceau and Foch 
were truly magnificent: Fuch, ou the eve 
of reaping for the Allies the reward of his 
patient and successful resistance to Ger¬ 
man attack, about to be struck down by 
Deputies, for the most part patriotic but 
who knew not what they proposed to do; 
and Clemenceau, not entirely approving 
Foch’a actions, not thoroughly understand¬ 
ing hia motives, but trusting his ability and 
patriotism, threw about Foch his own 
authority, and stood between Foch and 
retirement, and between France and dis¬ 
aster. Fortunate was France that, in this 
supreme trial, her civil and her military 
establishments could produce a Clemenceau 
and a Foch. 


/IP If any of our readers are interested in 
M, the full biographies upon which the 
above article is based, we refer to the fol- 

“Foch” by Maf. Gen'l. Sir George C. 
Aston , K. C. B. The English viewpoint, 

“Life of Marshall Foch” by Capt. B, H. 
Liddell Hart, 

“My Conversations with Foch ” by Ray¬ 
mond Recouly. 

“Grandeur and Misery of Victory" by 
Georges Clemenceau. 

“In the Evening of My Though t" by 
George* Clemenceau. 

“Georges Clemenctau ” by Jean Mattel, 
his secretary and personal friend. 

“The Tiger: Georges Clemenceau” by 
George I. Adorn. 


r The next article by Captain Puleston 
\ will deal with disputes that 
e methods to be used in employing the 
merican forces in France, and with the 
-mistice .—The Editor. 



NEW WOLLENSAK 
350 POWER 
MICROSCOPE 


professional man. 

NEW FEATURES 

Affords magnification from 
ICO to 350 power accu¬ 
rately graduated In steps of 
50 power. Concave mirror...reel end 
pinion... tilting Hand enabling mi¬ 
croscope to be used In all positions 
... detachable base which simpli¬ 
fies the examination of any matter 
that cannot be conveniently placed 

At yosr dealer or dkact padpaM, tlMO 
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WANTED 

SPECIALTIES 
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CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Supplementary List of Publications or 
the Bureau of Standards (July 1,1925 
to February 28, 1930) Is a very complete 
index and annotated bibliography of books 
and pamphlets published by the Bureau. 
For ail previous papers refer to Circular 
No. 24, of June 30, 1925. Bureau of Stand¬ 
ards, Department of Commerce, Washing¬ 
ton, D. C. — Gratis. 


Where To Buy Everything for Summer 
Camps gives valuable lists of classified 
addresses. Porter Sargent, II Beacon St , 
Boston, Mass. — Gratis. 

Colloidal Graphite describes its proper¬ 
ties, uses, and advantages as a lubricant. 
Acheson Oildag Company, Port Huron, 
Mich. — Gratis. 


The Federal Airways System (Aeronau¬ 
tics Bulletin No. 24, Aeronautics Branch 
U. S. Department of Commerce) gives an 
account of the establishment by the Aero¬ 
nautics Branch, of 15,000 miles of airways 
lighted and equipped with Intermediate 
landing fields, and plana for extending the 
system. Aeronautics Branch, U. S. Depart¬ 
ment of Commerce. — Gratis. 


American Standard Specifications for 
Dry Cells and Batteries (Circular 
No. 390, Bureau of Standards, Department 
of Commerce) gives brief and approved 
specification*. Superintendent of Docu¬ 
ments, Washington, D. C. —5 cents {coin). 

Le G£nie Civil (Semi-Centennial Number 
1880-1930) is a huge quarto publication 
of 236 pages and reviews (in French) prog¬ 
ress along all the lines of engineering for 
the last half century. It is profusely illus¬ 
trated. Le Genie Civil, 5 Rue Jules-Lefebre, 
{IX) Paris, France.—25 francs. Interna¬ 
tional money order. 

Westinchouse Instruments, Relays and 
Electronic Devices (Catalogue 211) la 
a valuable manual of 186 pages, profusely 
illustrated with half-tones and diagrams. 
Westinghouse Electric and Manufacturing 
Company, Newark Works, Newark, N. J .— 
Gratis. 

Fertilizers for Pecan Soils (Leaflet No. 

71, D. S. Department of Agriculture) by 
J. J. Skinner givea valuable information 
about an important crop. Superintendent of 
Documents, Washington, D. C.—S cents 
{coin). 

Heat Transfer in Ammonia Condensers 
Part III (Bulletin No. 209, Engineering 
Experiment Station, University of Illinois) 
by Alonzo P. Kratz, Horace J. Macinlire 
and Richard E. Gould Is an important study 
in refrigeration. Engineering Experiment 
Station, University of Illinois, Urbana, III. 
—35 cents. 

Pullman Facts Numrers 1 to 12 are fas¬ 
cinating little booklets which each tell 
a story.—The titles are as follows: 1, Ser¬ 
vice You Get With a Pullman Ticket; 2, 
Evolution of the Pullman Car; 3, The 
World’s Creates! Housekeeper; 4, Build¬ 
ing-a Pullman Car; 5, Safety; 6, Scientific 
Ventilation in Pullmana; 7, How a Pull¬ 
man Car is Lighted; 8, Hidden Mechanism 
of « Pullman Car; 9, The Pullman Bureau 
of Tests; 10, The Peripatetics of a Pull¬ 
man Car; 11, Exploding the Myth of 
Cheaper European Rates; 12, Travel, the 
Educator. Order by number. The covers are 
printed in odor making the booklets very 
attractive. The entire set will be sent to 
teachers and really Interested parties. Pub¬ 
lished by The Pullman Co, Chicago, 111. 


My House and Car contains 10 pages of 
plans of small houses with attached gar- 
ages. One gives a striking facade following 
automobile body lines. Model Plan Service 
Studio, 3725 Valentine Road, Kansas City, 
Mo.—20 cents. 

Tita Ancient Mimbrenos by Paul H. Nes¬ 
bitt. The first comprehensive account of 
a piece of excavation in this area in New 
Mexico. The Logan Museum, Beloit Col¬ 
lege, Beloit, Wisconsin. — $1.SO postpaid. 

N. W. D. A. Chemical Map or North 
America ia a beautiful map brimful of 
information. It is very large, being intend¬ 
ed for window display. Only a limited num¬ 
ber remain of this costly and informative 
map. The National Wholesale Druggist’s 
Association, 51 Maiden Lane. New York .— 
25 cents. 

The Howe Weichtocraph is a device 
which may be attached to any beam 
scale and when attached makes an automat¬ 
ic scale out of an old-fashioned beam scale. 
The literature ahows its application in in¬ 
dustrial plants. The Howe Scale Company, 
Rutland, Vt. — Gratis. 

Gliders and Gudinc (Aeronautics Bulle¬ 
tin No. 22, Aeronautic Branch U. S. De¬ 
partment of Commerce) gives information 
that everyone needs who wishes to try glid¬ 
ing for sport, recreational purposes, or for 
the furtherance of aviation. Aeronautics 
Branch, Department of Commerce, Wash¬ 
ington, D. C. — Gratis. 

Aircraft Engine Testinc (Aeronautics 
Bulletin No. 12, (J. S. Department of 
Commerce) givea Invaluable information as 
to equipment and testa. Aeronautics 
Branch, Department of Commerce, Wash¬ 
ington, D. C. — Gratis. 

Civil Engineering, a comparatively new 
publication, fills a long felt want for a 
periodical on civil engineering which the 
tired C E. can read and enjoy in his spare 
time. The price is five dollars a year and 
lour dollars to members of the A.S.CK. 
and to libraries. It Is profusely Illustrated 
and is well printed. It is not published by 
the American Society of Mechanical Engi¬ 
neer* a* erroneously stated in a former no¬ 
tice. but by the American Society of Civil 
Engineers, 33 West 39th St, New York 
City.—Single copies SO cents. 


Sorbitic Meehanite—A New Metal yd 
Replace Cast Iron. This is e circular 
concerning a sorbitic iron with remarkable 
properties. It has the advantages of gray 
iron but is tough like steel, resists abra¬ 
sion, and may be treated or chilled. Dodge 
Manufacturing Co., Toronto, Canada. — Gra- 


Nickel Steel Data and Applications 
(From Report of the Iron and Steel Di¬ 
vision, Society of Automotive Engineers) 
gives in leaflet form standard apecifications 
for steels. International Nickel Company, 
/bc, 67 Wall St, New York.—Gratis. 

The Procress of American Chemistry 
Since the Outbreak of the World 
War (Reprint from January, 1931 isaue of 
Industrial and Engineering Chemistry) by 
William A. Hamnr and Lawrence W. Bass 
gives the events in the chemical world 
from 1914-1930. Address Mellon Institute 
of Industrial Research, Pittsburgh, Pa .— 
Gratis. 

Preservation of Leather Bookbindincs 
(Leaflet No. 69, United States Depart¬ 
ment of Agriculture) by R. W. Frey and 
F. P. Veitch, gives exceedingly valuable 
formulas for dressing for bindings. The few 
illustrations are excellent. Office of Infor¬ 
mation, United States Department of Agri¬ 
culture, Washington, D. C. — Gratis. 

Development of Oxwelding and Cuttinc 
(Jan. 1931 issue of “Oxy-Aeetylene 
Tips”) describes the commercial develop¬ 
ment of the oxy-acetylene process which 
has taken place in the last 30 years. Tech¬ 
nical Publicity Department, The Linde Air 
Products Company, 205 East 42nd Street, 
New York City.—Gratis. 

A Rapid Method or Predicting thi Dis¬ 
tribution or Davucht in Buildings 
(Engineering Research Bulletin 
Department of Engineering 1 __ 
University of Michigan) by Wadaw-Turner- 
Szymanowski describes a method which hat 
given wonderful mult*. With the system 
it Is possible to predict the lighting dur¬ 
ing any season; it also shows the difference 
between dear and dirty skylight lighting. 
It is profusely illustrated (W> diagrams 
and gnphs for use with various type* oj^ 
building*. Department of Engineering Re¬ 
search, University of Michigan, Ann Arbor, 
Mich, — tJM. 
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BOOKS SELECTED BY THE EDITORS 


THE SPLENDOUR OF THE HEAVENS— Rev. T. E. R. 
Phillips, Sec't’y Royal Ast. Soc. and Dr. If'. 11. Steavenson, 
F.R^AS., Editors 

G REAT good news for the amateur astronomer! This well- 
known work for which everybody has clamored so long, 
many offering as high as 20 dollars for all-but-unobtainable 
second-hand copies, is once more in print and at a greatly 
reduced price despite its large size. The inscription on its 
title page—“a popular, authoritative astronomy”—describes 
the work with strict honest accuracy. It is popular but not too 
popular; as authoritative as would lie implied by the fact that 
each of its 18 authors is a widely known member of the British 
Astronomical Association, writing on his own specialty; and it 
is an astronomy in that it covers that modern science as ade¬ 
quately as the average intelligent layman requires. There is 
less emphasis on abstruse astrophysics than on the planets and 
other things which the amateur is in a position to “get hold of” 
with his own telescope. The book also contuins a 40-page 
special study of the moon's many surface features, with a 
detailed map; also a star atlas and other special features. 
Amateur telescope makers and users will especially appre¬ 
ciate the practical well-seasoned muterial in tiie 52-page sec¬ 
tion entitled "The Amateur at Work.” Physically this big 
book is splendid, measuring 834' x 11* x 2" containing 976 
text pages, 1104 fascinating illustrations, and 25 color plates. 
It is printed on fine paper, stitched and bound in blue cloth 
with a gold design. A lurge book—7% pounds. Judging from 
the clamor for this deservedly famous work during the two 
or three years while it was out of print, thousands <»f our 
readers will sit down and order it before they eat or sleep. 
—18.75 postpaid.— A. G. I. 

MACHINE DRAWING—By C. L. Griffin ami R. II. Fort man 

A BOOK that should be in every mechanical library for 
it gives in simple form practically everything that will 
come up in modern practice such as the necessary details 
to make clear to the pattern muker, machinist or tool maker, 
as to how the different parts are to be fashioned. Right here, 
often a considerable saving in production costs can be as¬ 
sured by the right kind of working drawings and this book 
is built on the results obtained by engineers and designers of 
wide practical experience.—$2.15 postpaid. 

MACHINE SHOP WORK-By Turner-Perrigo-Fairfield 

T HESE authors’ names are well known in technical cir¬ 
cles having individually produced books of importance. 
Here they give a comprehensive treatise on approved shop 
methods, including the construction and use of tools and 
machines, the details of their efficient operation with a dis¬ 
cussion of modern production methods. Just the book needed 
by one who is working into an executive position, for it is 
very practical yet not encumbered by intricate details c- 
"kinks.” Even experienced engineers will find much valu¬ 
able information over a wide range.—$2.65 postpaid. 

DESIGNING HEATING AND VENTILATING SYSTEMS 
By Charles A. Fuller 

M ORE consideration is being given today to the ventila¬ 
tion of offices and factories than ever before. Many 
individual units are now available for ready installation, but 
in the design and specification for these there is no fixed 
rule —so many considerations enter into the solution. Here 


wc have the third up-to-date edition of a standard work that 
completely covers the entire subject in such a way anyone 
can reudily work out the final specifications from given data 
and requirements. Both the theoretical and practical sides 
are amply covered.—$3.20 postpaid. 

AIRCRAFT MECHANIC’S HANDBOOK 
By 1. If'. Miller, Lieut. U. S. M. C. 

A GUIDE for airplane mechanics and a reference on cer¬ 
tain engineering data which the skilled mechanic should 
know. It covers the use of hand tools and the essentials of 
materials and methods of maintenance. These are in the 
main those of the government services. 4V 2 x 7V4, 174 pages. 
Concise, and covers a bit different ground than the other 
books we have seen.—$2.15 postpaid. 

MODERN DIESEL ENGINE PRACTICE 
By Orville Adams 

D EAI.S more with the installation, operation, and repair 
of Diesel engines than the technical design and engi¬ 
neering phases. It presents definite and basic principles, sug¬ 
gestions for the solution of operating problems, and aids in 
the correction of mechanical defects, and meets abnormal 
conditions in maintenance. Applications to aircraft and lo¬ 
comotives are deluded, the Packard Diesel being illustrated 
fully. An indispensable guide book.—$6.25 postpaid. 

CHEMISTRY OF ENGINEERING MATERIALS 
By R. R. Leighou, Prof. Chem., Carnegie Inst. 

A NEW third edition to give engineers, particularly in the 
muchine and building industries, the practical up-to- 
date information on the chemistry of materials which they 
need for their proper selection and use. The work is thor¬ 
oughly revised and enlarged to cover changes in processes 
and methods demanded by recent rapid development in many 
fields of manufacturing, such us the conversion of coal, pe¬ 
troleum cracking, beat treatment of alloys, manufacture of 
wrought iron, and so on.—$4.70 postpaid. 

EXPERIMENTAL CHEMISTRY-By A. F. Collins 

F OR' the demonstrator who wants a very complete set of 
easily accomplished experiments, with the reason why 
of their reaction and a description of some of the latest de¬ 
velopments in chemical science. Classroom or parlor tricks 
in abundance to catch interest and drive home principles, 
with only simple apparatus as the working medium. Toward 
the end experiments become more involved, furnishing suffi¬ 
cient incentive for quite advanced work. The fascination of 
chemistry is revealed throughout to urge the reader on.— 
$2.15 postpaid. 

ELEMENTS OF CHEMICAL ENGINEERING 
By IFalter L. Badger, Pro/., and Warren L. McCabe, Asst. 
Prof. Chem. Eng^ Univ. Mich. 

A DISCUSSION of the unit operations of chemical engi¬ 
neering, covering both theory and practice. The theory 
is developed from the simplest considerations, but in a rigor¬ 
ous manner. A serious attempt has been made to classify the 
various types of equipment used in the chemical industries, 
and so far as possible, to co-ordinate theory with design.— 
$5.20 postpaid. 
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FROM RECENT PUBLICATIONS 


ELEMENTARY ELECTRICITY 
By Edgar P. Slack, Asst. Prof . Physics, Brooklyn Polytechnic 

T HIS It a simple, practical textbook on electricity for the 
beginner, covering both alternating and direct current, 
and based on modem electron theory. It is marked by clear, 
simple treatment throughout; the use of mathematics is re* 
duced to a minimum, and principles are illustrated by many 
practical examples and problems. A chapter on the elements 
of vacuum tubes and radio reception is included.—12.15 
postpaid. 

DRAKE’S RADIO CYCLOPEDIA 
By Harold P. Manley 

T HE fourth edition of this 1000 page volume prepared 
for radio set owners, service men, experimenters, set 
builders, salesmen, and students, makes a highly successful 
attempt to cover the entire field of radio from “A Battery” 
to “Zero Beat.” It is replete with illustrations which serve 
to clarify and enhance the carefully written text. The cir¬ 
cuit diagrams which are an essential part of any radio text 
book range from fundamentals to complete schematic hook¬ 
ups of various standard receivers. The section on Television 
gives an excellent resume of the work that has been accom¬ 
plished and is being done in this field. A reinforced bind¬ 
ing gives promise that the rather bulky volume will hold 
together under the strenuous usage that it is sure to get at 
the hands of its owner. Postpaid $6.25.— A. P. P. 


William Billings (1746-1800). One thing deserving of com¬ 
ment is what our national airs have done for us-Ahey still 
persist; it was only the other day that the “Star Spangled 
Banner” was formally accepted. The book is comfortable to 
read and is fully illustrated. There is a list of works, a bibli¬ 
ography, and an excellent Index. A valuable addition to both 
the history and criticism of music.—96.35 postpaid.- 1 —/f. A, H, 

YACHT RACING —By Manfred Curry 

1 AST October we stated there was a book on the aerody- 
J namics of sails and racing tactics that soon would be 
published. Here it is and it exceeds our expectation. The 
theoretical side of yacht designing and the physical laws 
governing the wind pressure which drives a yacht as well 
as the development of hull forms are given for Hie first time 
in this country. The author is an American living in Munich, 
a helmsman par excellence, and a trained scientist as welL 
About half the book is devoted to the laws governing the 
construction and proper use of sails, as revealed in the wings 
of birds and material developed in the dynamics of aero¬ 
plane. The tactics of yacht racing are most thorough and 
scientific and all is presented in a practical and interesting 
way with abundant illustrations. A book every yachtsman 
must own.—97.75 postpaid. 

THE AMERICAN YEAR BOOK 1930 
A. B. Hart and W. M. Schuyler, Editors 


MODELMAKER VOL. 7 

T HOSE who have other volumes of this most interesting 
and practical little work will want this one, for it is filled 
with valuable data for all working in this line. There is a 
fascination in this work which even the casual reader catches 
in a browse through its pages. Every kind of model is in¬ 
cluded, as well as addresses where different classes of mod¬ 
els can be obtained.—92.25 postpaid. 

MATERIALS OF INDUSTRY —By S. F. Mersereau, Ch'm. 
Dept., Industrial Processes, Brooklyn Tech. High School 

T HIS gives the student a logical working knowledge of 
the important topics of industry and industrial proceases, 
especially from the standpoint of the raw materials, their 
distribution and their production, their general properties, 
transportation, conversion into commercial forms and their 
economic importance. It is well illustrated with maps snd 
drawings which focus the attention on the important de¬ 
tails.—92.15 postpaid. 

OUR AMERICAN MUSIC-fly John Tasker Howard 

W E hear so much music of foreign origin at concerts and 
over the radio that one feels sometimes that we have 
no indigenous music. This is a mistake for we only have to 
cite Theodore Thomas, William Mason, Dudley Buck, Ethel- 
Bert Nevin, Edward MacDowell, Charles Wakefield Cadman, 
Henry K. Hadley, Victor Herbert, and the astonishing Deems 
Taylor, for the modems. There are other musicians and 
composers who deserve an honored plate such as John Philip 
SottM, George Gershwin, Cecil Burleigh, and Irving Berlin. 
As * matter of fact we have had American music for three 
handed, years. The early psalmodists of New England did 
not do much to elevate music, and we have had no real com- 
posers until the time of Francis Hopkinson (1737-1791) and 


O NE of the important features of this annual publication 
is the comprehensive list of societies and organisations 
of national scope which relate to the subject of each of 27 
divisions into which the text is divided; a useful reference 
not found as complete in any other place, to our knowl¬ 
edge. A record of significant events, personalities, and ten¬ 
dencies presented by an organisation of 47 persons, each 
chosen for the purpose by a recognized learned society; 
each especially concerned with the authenticity of his ma¬ 
terial. An essential reference for every private and public 
library.—97.75 postpaid. 

CONQUEROR OF SPACE—By Georgette Carheal 

T HIS is the life of Lee de Forest, called in this oountry 
the Father of Radio, bring to us wbat Marconi is to Eu¬ 
rope. From an Alabama village, having no toys, no amuse¬ 
ments, but with an impulse to find out what makes things 
work, he finally achieved his dream and finished his post¬ 
graduate work in Yale Sheffield with this reviewer’s olass in 
1899. Through many vicissitudes he finally developed ideas 
which have grown into today’s great public utilities. Con¬ 
centrated on bis work, he was most shamefully bunooed in 
business matters, though he bas recently been justified af¬ 
ter long drawn-out litigation. A boric everyone should -read. 
—93.20 postpaid. 

THE PINKERTONS—By R. W. Rowan 

B EGINNING with Allan Pinkerton who was head «f the 
Federal Secret Service in 1861, this detective dyneaty 
bas come down to modem times and is still operating as an 
agency. Many of the most interesting cases are ghegftkpre 
in detail—a series of short stories, famous the world olerln 
the history of crime detection. For intermittent reading ftldi 
is exciting tad historical at the same time, this book h um i d 
be hard to best,—|A20 postpaid, - ■ ■>. 
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FOR YOUR CONSIDERATION 


ARCHEOLOGY OF THE ARKANSAS RIVER VALLEY 
By Warren King Moorehead 

A WELL-ROUNDED scientific account of Indian arche¬ 
ology in Colorado, Kansas, Oklahoma, and Arkansas, 
written by one of America’s ablest professional archeologists. 
This book of 200 large pages is handsomely produced on fine 
paper and splendidly illustrated. It also contains a full ac¬ 
count of the excavations at Jacob’s Cavern, Missouri.—$4.20 
postpaid.— A. C. f. 


DREAMS AND PERSONALITY— By Frederick Pierce 

ITH much discretion the author selects for further study 
18 interesting and significant types from hundreds of 
individuals examined. The waking and sleeping personality 
is differentiated, some studied for two to three months; some 
fur as much as three years. In all 204 such studies were com¬ 
pleted in 12 years. The style is most readable and particu¬ 
larly fascinating to anyone who likes to explore beneath the 
surface of human nature.—$3.20 postpaid. 


AIRCRAFT YEAR BOOK 1931 

OMPILED with the facilities of the Aeronautical Cham¬ 
ber of Commerce each year this work appears as the 
official record of what has happened in Aeronautics. Records, 
developments, new designs, projects, manufacturing data, 
laws, schools, world progress, in fact every phase of activity 
is covered in 21 sections beside a chronology, a sizeable ap¬ 
pendix, and a trade index. It is the one extended and reliable 
source which must be at the elbow of everyone affiliated with 
the industry.—$6.25 postpaid. 

THE ENDURING QUEST 
By H. A. Overstreet, Prof. Psychology, C.C.N.Y. 

T HROUGH the upheavals of modern science the author 
searches for the philosophy we can live by—a philosophy 
which should bring a new promise out of the pessimism of 
this age that sees most of the cherished beliefs of our child¬ 
hood wrecked before the advance of materialistic analysis. 
Particularly happy in his style of presentation. Prof. Over- 
street’s writings, while based on erudite knowledge, come so 
much within the circle of the intelligent layman’s thoughts 
that they assume a rank among the best sellers of the non¬ 
fiction class.—$3.20 postpaid. 


RACE PSYCHOLOGY 

By T. R. Garth, Prof. Psychology, Vniv. Denver 

A STUDY of racial mental differences with most interest¬ 
ing analyses in color preference, musical talent, per¬ 
sonality, mental fatigue, and community of ideas. The unique 
conclusion is drawn that there is no particular difference in 
characteristics, when all considerations are reduced to a 
common denominator. All available BourccB are drawn upon, 
as well as the author’s own extended researches. The deduc¬ 
tions are judicial and painstaking, so the reader is irresis¬ 
tibly compelled to agreement as the analysis is developed. 
A work of much importance in a hitherto scattered field.— 
$2.65 postpaid. 

PREVENTIVE MANAGEMENT—J/enry B. Elkind, Ed. 

ENTAL hygiene in industry considers the human factor 
and plain common sense indicates sound preventive 
principles and a close study of the mental condition of work¬ 
ers and of the management. But if these are applied in too 
standardized a form, thinking on the part of the workers 
will come to a stop and their growth will end. Then indus¬ 
try ceases to develop. This series of essays by noted men in 
various lines is designed for men and women holding super¬ 
visory positions in business and industry.—$3320 postpaid. 


ANNALS; AMERICAN ACADEMY OF POLITICAL AND 
SOCIAL SCIENCE— T. Sellin and D. Young, Editors 

ITHIN the last few years the industrial development 
of the South has assumed proportions that demand 
recognition in any economic outline. Here are presented 27 
papers by prominent economists, developing a wide range 
of important phases which are vital in any consideration of 
the accomplishment and trend of this revivification. An im¬ 
portant and interesting compilation which must find a place 
in any reference library.—$2.15 postpaid. 

RACE MIXTURE 

By E. B. Reuter, Prof. Sociology, Univ. Iowa 

S TUDIES in intermarriage and miscegenation—each com¬ 
plete in itself—and each presenting a significant aspect 
of racial contact and intermixture. All of the subjects are 
considered from the sociological rather than the biological 
viewpoint Special emphasis is placed on the relation be¬ 
tween whites and negroes in North America and the prob¬ 
lem of the hybrid is discussed thoughtfully and without prej¬ 
udice.—9Z65 postpaid. 


SECRET TREASURE 
By A. Hyatt Verrill 

T ELLS the legend and history of the hidden riches of the 
British Isles and is a sequel to the “Lost Treasure” by 
this same author, which covered South and Central America 
and the Spanish Main. The scope of this story embraces 
England, Ireland, Scotland, and Wales, and one reads with 
fascination and amazement that one of the richest fields has 
been Ireland, supposedly so poor and downtrodden. This 
entire theme is one that fires the imagination of old and 
young alike, being here ret forth in the author’s best style.— 
$2.65 postpaid. 

THE BRIDGE OF DESIRE —By Warwick Deeping 

T HERE is a particular intriguing charm in the pei) of this 
author even though the theme of his story may not be 
especially lofty. In this story of marital unrest, one is ever 
conscious of the smooth flow of precise English that carries 
along irresistibly. A novel that was well received In En¬ 
gland and now first printed hpre. Warm philosophy and 
sound sense furnish pleasurable entertainment.—$2.00 post- 
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COMMERCIAL PROPERTY NEWS 


Conducted by SYLVESTEK J. LIDDY 


Hnabw of tha Naw York Bar 


Rsflstarsd Patent Attorney 


Foreign Telephone Patent Salt 
SetUed 

A COURT of arbitration in London baa 
handed down a deciaion in favor of the 
Standard Telephone and Cables, Ltd., 
British affiliate of the International Tele¬ 
phone and Telegraph Corporation, the de¬ 
fendant in a claim for compensation 
by the German electrical manufacturing 
company, Siemens and Halske Aktien- 
gesellschaft, for an alleged breach of a 
patent agreement made in 1921. 

The court disallowed the claims of 
Siemens and Halske A. G.; awarded costs 
to the defendant; and gave the defendant 
the right to claim damages from the plain¬ 
tiff. 

Siemens and Halske filed the claim 
against Standard Telephone and Cables, 
Ltd., for denouncing a patent agreement 
Inherited by the International Telephone 
and Telegraph Corporation upon its ac¬ 
quisition from the Western Electric Com¬ 
pany of the International Western Electric 
Company in 192S. Standard Telephone and 
Cables, a manufacturing unit of the Inter¬ 
national Telephone and Telegraph Corpora¬ 
tion, contended, in combating the German 
claim, that Siemens and Halske were re¬ 
sponsible for the breach of the old Inter¬ 
national Western Electric agreement, and 
the court found accordingly. 

The original agreement between Siemens 
and Halske and the former International 
Western Electric Company was concluded 
in 1913. It gave the Siemens group an in¬ 
creased quota of the world’s telephone 
business. It lapsed at the time of the wir 
but was renewed in 1921 on the basis of 
an exchange of patent* between the two 
companies and the Automatic Electric com¬ 
panies, affiliated with Siemens since 1909. 

An involved patent situation and the in¬ 
tricate marketing problems occasioned by 
the Siemens and Halske relations with 
Automatic as well as with International 
finally resulted in the denouncing of the 
1921 patent agreement and the bringing by 
Siemens and Halske of its claim for com¬ 
pensation. A feature of tho claim waa that 
it did not ask fulfillment of the 1921 agree¬ 
ment but merely compensation for non¬ 
fulfillment. 

Siemens and Halske, one of the principal 
rlvaia of the International Telephone and 
Telegraph Corporation, in recent yean has 
been a brisk competitor of the International 
interest* and upon two occasions has joined 
hand* with L M. Ericsson Telefonaktie- 
bolsget of Sweden to win telephone con¬ 
cessions in Greece and Rumania. The 
International (roup won in Rumania but 
lost In bidding for a Greek concession. The 
Ericsson organisation, Siemens and Halske, 
and International are called the "big three" 
in international telephony. 

Automatic Electric, lnc„ of Chicago is 
a manttfadWriag unit of the General Tele- 
(dmail^MC fiaCtrie Corporation, sponsored 
bp InfIhwMimerica and Gary interests in 


lif R. LIDDY will b* plsascd to 
answer the inquiries of our 
readers who may desire informa¬ 
tion relative to tha various sub¬ 
ject* r«p or ted in his department. 

—The Editor. 


this country and by affiliated British in¬ 
terests. The company exports all its prod¬ 
uct* and ha* had patent and licensing 
arrangement* with Siemens and Halske 
since 1909, embodying the use of the Strow- 
ger automatic telephone system. 

The victory of the British manufacturing 
affiliate of the International Telephone and 
Telegraph Corporation, by disposing defi¬ 
nitely of the former Siemens and Halake 
patent agreement, is believed by observers 
to have strengthened the hands of the In¬ 
ternational in ita bid for telephone businesa 
abroad. 

By the purchase of a share in a group 
of German telephone manufacturing con¬ 
cerns and through an indirect affiliation 
with A. E. G., the German General Electric 
Company, the International group has an 
important share in the telephone business 
of Germany, aa well ai in other countries. 
This has brought about several public 
clashes between the managements of 
Siemens and Halske and the Allgemeine 
Elektricitaet* Gesellschaft in recent year*. 

Glaas Trademark Upheld 

I N a recent decision Assistant Commis¬ 
sioner Moore held that Louis J. Kolb of 
Philadelphia, Pennsylvania, is entitled to 
register, under the Act of 1905, as a trade¬ 
mark for sheets of glass, a mark described 
as consisting of a band or coating of metal¬ 
lic ailver-like compound arranged about 
the perimeter of glass sheets including 
laminated glass sheets in tha ease of small 
sheets, and extending slightly inward be¬ 
tween the glass sheets and showing through 
the glass in the case of large laminated 
glass sheets, the fundamental feature being 
the silver-like band about the perimeter of 
the glass but no claim is made to the repre¬ 
sentation of the goods per se. 

In his decision, after stating that the 
mark was rejected as being merely a func¬ 
tional feature of the good* and noting ap¬ 
plicant's contention that it is not feasible 
to print words on the glue, and staring that 
the tiding of the Supreme Court in A. 
Leschen and Sons Rope Company pa. Brod¬ 
erick and Bascom Rope Company, is deem¬ 
ed sufficient authority to hold the mark 
registrable, the Assistant Commissioner 
said; 

"In the instant esse the ‘silver-like’ color 
Is impressed in s rectangular figure, the 
figure constituting the mark being applied 
to the glass by arranging the mark ‘about 
the perimeter of glass sheets .’" 

Then, after stating aa a general proposi¬ 


tion that whether a mark constitutes t 
trademark depends largely upon the elect 
which it produce* upon rite minds of the 
public, he said: 

applicant’s case a* long a* the 
band or coating of metallic silver-like com¬ 
pound forma no necessary part of the sheet 
of glass, but is merely associated therewith 
' i the manner indicated, it is believed that 
the member* of the public would regard it 
as having no other function than that of a 
trademark.” 

Fumigant Patent For Public Uac 

T HE benefit* of what has proved to be 
the moat effective known fumigant for 
certain foodstuffs stored in quantity have 
just been given to the Government snd the 
people of the United States by two scientists 
of the United States Department of Agri¬ 
culture, Dr. Ruric C. Roark, a chemist of 
the Bureau of Chemistry and Soils, and 
Dr. Richard T. Cotton, an entomologist of 
the Bureau of Entomology, who recently ob¬ 
tained a patent on ethylene oxide as a 
fumigant and insecticide. 

The value of ethylene oxide as a fumi¬ 
gant was first proved by Doctor* Roark and 
Cotton in the laboratories of the Depart¬ 
ment of Agriculture in April, 1927, when 
they inserted one twentieth of a cubic 
centimeter of this colorless gas into a half 
liter flask containing a large number of 
weevils in 200 cubic centimeters of wheat 
All the weevils in the flask were quickly 
killed by the gas. 

In 1928 ethylene oxide was first tried 
on a commercial scale when Doctor Roark 
and Doctor Cotton successfully used the 
gas to destroy tho weevils in a carload of 
grain in Baltimore. 

Since that time ethylene oxide mixed with 
carbon dioxide has been used successfully 
to fumigate great quantities of foodstuffs 
such as nuts, dried fruits, and packaged 
cereal* in which it effectively prevents the 
multiplication of insect* and consequent 
deterioration. 

This method of fumigation J* proving val¬ 
uable to the raisin Industry and it is be¬ 
lieved that its use will be rapidly extended 
to other products such ea tobacco, stored 
silks, wool, textiles, and upholstered furni¬ 
ture. 

Ethylene oxide waa the reward of a long 
search by specialists of the Department of 
Agriculture for a fumigant that could be 
used almost anywhere without excessive 
danger of fire or explosion, and without 
undue danger to human health. The gas, 
which is free from the fire and explosion 
hazard when used according to direction*, 
is deadly to Insect*, but is comparatively 
harmless to man and doe* not appear to 
leave on the treated materials obnoxious 
odors or residues harmful to humans or 

Ethylene oxide has been used already 
with success in grocery stores, hospital food- 
supply rooms, in fumlgatable storage Una 
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In dried fruit establishment*, work rooms, 
candy establishments, and for treating 
tobacco. It has been used with apparent 
success in large concrete elevator bins con¬ 
taining wheat and in lofts in reinforced 
concrete warehouses where grain products 
such as animal feeds are stored. The Navy 
Department fumigated with excellent re¬ 
sults more than 10,000 pounds of sacked 
rice in a modern quartermaster’s depot. 

Ginger Ale Need Not be 
“Six Months Old” 

C LIQUOT CLUB COMPANY, of Millis, 
Mass., is ordered by the Federal Trade 
Commission to cease advertising that ha 
ginger ale has been or is sged six months 
or six months in the making, unless or until 
it actually has been or ia of that age prior 

iia ule. 

The Commission found that until April, 
1929, Cliquot advertised in periodicals and 
through radio broadcasting that its ginger 
ale waa unripe and injurious unless it had 
been aged six months and tliat the product 
offered for sale had been aged six months, 
and bad derived a fullness of flavor and 
mellowness of tone as a result of such aging 
process. 

In April, 1929, the company discontinued 
its practice of representing that its ginger 
ale bad been aged six months and adopted 
as a substitute therefor the phrase "aged 
six months in the making,” which it con¬ 
tinued to employ in its advertising. 

However, the Commisaion found that such 
ginger ale has not been and ia not aged 
six months or six months in the making. A 
flavoring mixture called the concentrate, 
from which the finished ginger ale product 
is made, has been and actually is aged six 
months in storage tanks. After the con¬ 
centrate has been so aged it is mixod with 
other ingredients of the product, but is in 
weight about one fifth of one percent of the 
product. 

The Commission found that the finished 
beverage ia neither aged six months nor 
six months in its making nor is any other 
part of it than the so-called concentrate 
aged six months or any definite period of 


The Commission held that the represen¬ 
tation regarding the age of the beverage 
tended to deceive the public and divert 
trade from competitors and furnish to 
wholesale and retail dealers the means by 
which they are enabled to mislead cus¬ 
tomers into believing that the ginger ale is 
six month's old when offered for sale. 

Court Bans Tax on Radio Owners 

A SWEEPING decision prohibiting tax¬ 
ation of radio receiving set owners, 
as proposed by a South Carolina law, has 
been handed down here In the Federal 
District Court, in the first test case brought 
at the instance of the Radio Manufacturers 
Association. 

An interlocutory injunction against en¬ 
forcement of the South Carolina law was 
granted by the Federal Court and restrains 
collection of the proposed taxes on radio 
receiving seta. The decision was made by 
tjtree Federal judges, Circuit Judge Parker 
af North Carolina,. and District Judges 
Cochran and Glenn of South Carolina. 

The Court’s decision waa a£ade in the 
teat case cf a North Carolina broadcast 


station, WBT of Charlotte, which contend¬ 
ed that radio ia interstate commerce and not 
subject to taxation by a slate. The Court’s 
decision sustained the contention that the 
South Carolina law ia unconstitutional as 
an interference with interstate commerce 
and cannot be enforced. 

The South Carolina law, passed last 
year, proposed to levy on owners of radio 
receiving sets a graduated tax ranging up 
to a maximum of $2£0 per set. h was the 
first state law against owners of receiving 
sets, and therefore the decision of the Fed¬ 
eral Court is an important precedent in 
radio law. The WBT case waa one of three 
attacks made upon the South Carolina law 
at the direction of the Radio Manufactur¬ 
ers Association in the interests of the radio 
owning and buying public, as well as the 
radio industry. 

Wooden Candle Mark 

I N ex parte Saint Louis Candle and Wax 
Company, First Assistant Commissioner 
Kinnan held that the company, of St. Louis, 
Missouri, is not entitled to register, under 
the Act of mi, the notation “Waxwood" as 
a trademark for candles. 

The ground of the decision ia that, it ap¬ 
pearing that these candles have core* of stiff 
material embedded therein, the mark is de¬ 
scriptive if that core is made of wood. 

In his decision, the First Assistant Com¬ 
missioner noted that the examiner objected 
to a description of the goods as candle* as 
1 icing indefinite and that description waa 
amended to state that the candles were 
made of or comprised of wax, paraffin, or 
similar substances, and was subsequently 
modified to state that the candles had cores 
of stiff material embedded therein. 

With reference to the question of descrip- 
liveness he said: 

“It is deemed self-evident that if these 
candles are made of wax and have wooden 
cores, the notation which but recites the 
names of these two materials is merely de¬ 
scriptive of the goods and its registration 
is barred by the statute. If the cores are 
made of material other than wood the nota¬ 
tion would not he descriptive.’' 

In hia statement the examiner called at¬ 
tention to candles which had been pur¬ 
chased at various department stores which 
comprised a wooden core covered with wax. 
The First Assistant Commissioner sustained 
the applicant'* objection to the considera¬ 
tion of these candles as showing the de- 
scriptivenesa of the term since nothing had 
been submitted to show that any of the 
goods were on sale before the alleged date 
of adoption and use of the mark by the 
applicant. 

Motion Picture House* Increase 

T HE United States has more than half 
of the sound film theatres of the world, 
and more than a third of the silent and 
sound house* combined, according to a 
statement by the Department of Commerce, 
published jn The United State* Daily. 

The first compilation of statistics on 
sound-equipped theatre* by the Motion Pic¬ 
ture Division revealed that the world’* total 
was 19,894 and the total for the United 
State*, 12,500, on January 1. The number 
of movie theatre* in the world, It wa» stated, 
was 62,365 at the beginning of 1931, and 
the United States has 22,731. These figures 
show a 11 percent gain for this country in 


The world’s movie theatre* numbered 
57,743 at the close of 1929. There was a 
gain of about 42 percent in the number ol 
theatres in the Near East, with the number 
increasing from 52 to 74. The increase 
amounted to 24 percent in Latin America. 

Delay Void* Patent 

A DELAY of nearly two years In filing a 
disclaimer as to a claim in a patent 
after such claim, by interlocutory decree, 
had been declared invalid by a District 
Court, is such an unreasonable delay at to 
void the patent, the Supreme Court of the 
United States held in the case of Enstein 
et al. v. Simon, Ascher & Company. 

The opinion, by Justice McReynolds, ex¬ 
plains that "under the early accepted gen¬ 
era! rule a patent with an invuiiti claim 
was wholly void, and tills defect barred auit 
upon it. Congress undertook to modify this 
by sections 7 and 9, Chap. 45, Act of 1837.” 

Voice Culture Advertising 
Subdued 

A N order was recently issued by the 
L Federal Trade Commission to Per¬ 
fect Voice Institute, Chicago correspon¬ 
dence school, and T. G. Cooke, its presi¬ 
dent, to stop representing, among other 
things, that every student can have a beau¬ 
tiful speaking or singing voice by develop¬ 
ing a certain muscle and taking simple 


exercises. 

The primary cause of strong and weak, 
and of perfect and imperfect voice*, lie* lit 
the development and control of the hyo- 
giossus muscle, so it was represented and 
taught in the course of instruction furnish¬ 
ed by Perfect Voice Institute. It was fur¬ 
ther represented that the system of instruc¬ 
tion had been proved by every law of 
physics, anatomy, mechanics, and mathe¬ 
matics, and had shown itself to be infallible 
in practice by tests on thousand* of Un¬ 
dent* all over the world. 

An alleged post mortem examination 
of the throat of Caruso, showing a won¬ 
derful development of hi* hyoglostui mus¬ 
cle, proves, according to Cooke, the amov¬ 
ing truth of the Feuchtinger dUcovery of 
the true functions of the hyoglossus mus¬ 
cle. It look Caruso many years instinctively 
to control his hyoglossus muscle, but in 
the end he became the greatest singer of 
the century, it was advertised. 

The Commission found that there had 
been no post mortem examination of 
Caruso. 

Every student’* throat is constructed ex¬ 
actly like that of Caruso and other worid 
famous singers, with just one exception: 
they had developed their hyoglossus mus¬ 
cle, according to the Perfect Voice Insti¬ 
tute. The main difference between the 
normal vocal organ of the student and that 
of Caruso lie* in the control, strength, and 
development of the hyoglossus muscle, the 
institute declared. 

The Commission found that the hyo- 
glossus muscle serves no possible function 
in voice tone production. It is one of a large 
group of swallowing muscles Intimately 
connected and its isolation or separate de¬ 
velopment ia physiologically impossible. Its 
function i* to depress the tongue and draw 
down iu side* so at to render it convex 
from side to aide. 
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CIVILIZATION’S 

DIARY 


CIVILIZATION is a manner of living—and civilized 
people seek to live as comfortably, healthfully and 
pleasantly as they can. 

To this end, the wheels of industry turn unceas¬ 
ingly, producing civilized goods for the use of civil¬ 
ized people. Leaders of industry lay far-reaching 
plans to provide better services for a civilized 
world. In countless laboratories, new things and 
better ways are constantly being developed. 

Advertisements are the daily record of civiliza¬ 
tion’s progress. They are civilization’s open diary 
—brought to you in the pages of this magazine. 
Diaries make good readirg, and the advertise¬ 
ments are no exception. Read them every day . . . 
and keep posted on the things that make civilized 
living ever more livable. 
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Where PERFORMANCE 

depends upon PRECISION. 



T HERE’S no engineering degree required to 
appreciate the fa<£t that a machine can't do 
a precision joh if it is not equipped with pre¬ 
cision bearings.; ' 

That is almost as obvious as the axiom of the 
square peg and the round hole. You know that. 
The leaders among machine tool manufacturers 
know it* too.* For what other reason wpuld one 
hundred and forty-three of them use fflCSfF? 

SfiCSfF Anti-Friction Bearings have always 
been designed to fit the job—never to fit a 


price. fflCSF tolerances... the extent to which 
deviation from the perfect in bearing parts is 
tolerated... are measured in one ten-thou - 
aandth parts of an inch! 

SiCSlP Anti-Friction Bearings could be made 
for less money if fflDSIF were content that they 
should do lesi of a job. 

Yet, in a bearing, there’s nothing but per¬ 
formance that counts...nothing. HfiCSEF Indus¬ 
tries, Inc., 40 East 34th Street, New York, N. Y. 


BALL AND ROLLER BEARINGS 
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$ 2500.00 

for the best Employee Plan 

Six million willing workers out of jobs! Strong-boxes bursting with Gold! 
Charities feeding and clothing Men, Women and Children! What a Paradox! 


S HALL we let this happen again? Shall we permit another depression to catch us una¬ 
ware—to convert us from cock-sure industrialists into dazed children over night? 


For years FORBES has maintained that human 
relations and profits in business are inseparable. 
Recent experiences have proved the soundness of 
this position. 

The most vital social and economic problem 
confronting the United States today is how 
to evolve and maintain steady employment 


and to take care of the workers during slack 
periods. No ideal system has as yet been 
devised. 

But some corporations have made more pro¬ 
gress than others. A number of systems for 
handling workers Bmoolhly and profitably are 
now functioning. 


What are some of these plans? Who have established them? 
How do they operate? What have been the results? 


FORBES has long striven toward the solution of this many-sided problem. It believes that publication 
of full information will encourage the wider adoption of constructive, mutually profitable employee 
plans, and so it now offers the following prizes: 

$1000.00 for the best plan submitted 
$ 300.00 for the second best plan submitted 
$ 200.00 for the third best plan submitted 
and 

$1000.00 to the Employee Fund of the Company 
using the plan adjudged the best 

Additional manuscripts will be paid for at regular space rates if published 


The winning plan will be practicable. It will contain definite 
facta rather than theorist. It will show not only the benefit! 
accruing to tha worker* but alto the economic advantage* to 
the company that aaet H. 


Guaranteed employment—group inturance—old age pension*— 
tick benefit*—ell theae have a place in inch a plan. Bat the 
outttamWng feature mnrt be to make the worker ai nearly at 
' poetlbW 0 watt-functioning economic unit, an a wet rather than 


it it open to everybody, but manuscripts, to be o 


tidered, mutt deal with tpeclfic companies and plana, and should 
not contain more than 5,000 word*. 

The content open* on June 1st and dote* on September 15th, 
1931. It it earn rally requested that manuscript* be tent in at 
toon at written. Five men prominent in industry will act at 
judgra of the contest. Th-ir name* will be announced later. 
All manuscripts must be tent to the Contest Editor, FORBES, 
120 Fifth Avense, New York. The winning plant will be an¬ 
nounced and published at toon at possible after the contest dote*. 


IsssssHSHsa^sesm 


ut tner tfor t mcmd*, ht ndJkUn tv 
m rdMmfg the BUSlNBSS OF LIFE, 


a 


FORBES 

BUSINESS, FINANCE, BUSINESS OF LIFE. 

B. C. FORBES, Editor 

month at ISO Fifth Avwme, New York, *5 era* the copy, IS* a year 




What Is That Flower? 


Buildings Last for 
Centuries 

when constructed of rammed earth 
as described in 

Modern Pise Building 

by Karl J. Ellington 

All the information concerning mixtures 
of soil, forms, tools, finishes etc. are given 
in complete workable details with dimen¬ 
sions. $2.65 postpaid 

Anyone Can Do It 


The Only Book of Its 
Kind 

describes this moBt modern develop¬ 
ment of scientific wizardry 


can be quickly answered by a ref¬ 
erence to 

Wild Flowers 

by James E. Jones 

One of neatest and most convenient 
groupings we have seen; alphabetically 
by color orders. It is distinctly a lay¬ 
man’s book and in it will be found 
weeds as well as wild-flowers. 

$1.65 postpaid 


The Study of Pond 
Life 

will furnish an entrancing hobby 
during the summer 


Photocells and 
Their Application 

by Zworykin and Wilson 

A much needed text because of the wide 
range of the “electric eye” in research 
work and for the actuating of relays in a 
number of commercial applications. 

$2.65 postpaid 


The Use of the 
Microscope 

by John Belong 

makes available in a straightforward, con¬ 
cise maimer the experience of an expert 
acquired during a long career. Hints and 
invaluable helps abound throughout. 

$4.20 postpaid 
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34 West 40th St. New Yo 
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THIS MONTH’S COVER 

The cover picture shows a parly o{ geodetic engineers of the United States Coast 
and Ceodetic Survey occupying a reountnintop triangulation station in Alaska. The 
methods employed and the instruments used in this kind of “super-surveying'* are far 
more refined dun ihoae demanded in ordinary surveying. The umbrella shades the 
theodolite from th^aun's direct rays, the heat of which would cause unequal expansion 
of the parts of the surveying instrument, thus making impossible the accuracy required 
in the measurement of angles involved in exact triangulation. The opening article in 
this number describes tliis kind of “precise” surveying. Its author, the government 
official in charge of many other kinds of refined surveys besides triangulatiun, has not 
mentioned that these surveyors are the very “royalty* of the surveying profession; in 
fact, they are to be regarded at scientists engaged in field work. 








SCIENTIFIC AM ti ft IC A ft 


JUNE • 1981 


THE UNSEEN 

COURIERS 

OF THE SPOKEN WORD 



The FAMILIAR telephone that stands upon your 
desk at the office or in your home is only a very 
small part of the great communication system that 
enables you to talk across the miles with such 
surprising ease. 

Behind it are complicated exchanges, a care¬ 
fully trained organization of more than four hun¬ 
dred thousand men and women and eighty million 
miles of wire. These are the forces that make 
efficient telephone service possible. These are the 
unseen couriers of the spoken word. 

Tirelessly, day or night, without rest or sleep, 
the Bell System awaits but the lifting of the re¬ 
ceiver to carry your voice to any one of thirty-two 
million other telephone users in this country and 
abroad, and on ships at sea. It is done so quickly 
and with so little trouble that few people stop to 
consider what goes on between the giving of the 
number and the completion of the call. 


Some time every day—perhaps many times a day 
—you use some part of a telephone system that has 
taken fifty years and more than four thousand 
million dollars to build. 

The simple words “long distance,” which you 
speak so casually into your telephone, place 
millions of dollars of equipment at your dis¬ 
posal. Yet the cost of a call from New York to 
Chicago is only three dollars and but a fraction 
of that for leaser distances. 

Equipment of comparable cost is also needed to 
connect your home with the thousands or hundreds 
of thousands of other telephones in your town or 
city. Yet the charge for local sendee is only a 
few cents a day. 

In relation to service rendered, the cost of the 
telephone is one of the smallest items in the monthly 
business and family budget. Few things purchased 
are of such real, constant and increasing value. 


* AMERICAN TELEPHONE AfND TELEGRAPH COMPANY it 




ACROSS THE EDITOR S DESK 


I T does not surprise us greatly when some wide¬ 
ly traveled scientist or engineer tells us that 
Scientific American is the one magazine he 
can be sure of finding in every corner of ihis old 
world of ours, for our records show our wide dis¬ 
tribution. We might be blase and say that it’s a 
commonplace thing for a King and a Crown Prince 
both to be so interested in the same article in 
Scientific American that we get a request for an 
additional copy, of the issue containing the article 
so that both may have a copy. We could be so blase, 
but we won’t. The request was really quite unusual, 
and just as interesting. 

Mr. K. S. Twitchell, an American engineer who 
is now a sort of general advisor to the government 
of Yemen on the Red Sea, sent the request. He 
wrote: “1 shall greatly appreciate it if you will send 
a copy of Scientific American, issue of February, 
1931, to: 

Crown Prince Ahmad Saiff-al-Islam 
Hajja, Yemen, 

via Aden, Arabia. 

“Prince Ahmad was extremely interested in my 
copy of this issue but I had already promised it at 
Sanaa to His Majesty The Imam Yahia. The article 
in which they are most interested is ‘Preparedness 
for Peace.’ This country (Yemen) is in the eame 
position as we are, in that they do not wish to make 
any aggressive war but they do wish to be thor¬ 
oughly able to defend themselves.” 


A few words more should be said about the author 
of the article entitled “Triangulation” which ap¬ 
pears as the “lead” in this number and which fur¬ 
nished the subject for our cover painting. In 
addition to being Chief of the Division of Geodesy 
of the United States Coast and Geodetic Survey, 
Major Bowie has been president of the International 
Geodetic Association since 1919, and is ex-president 
of the Washington Academy of Sciences. 


“What shall we eat?” is the theme of an article 
in our next issue that is symbolic of modern ad¬ 
vancement in an all-important field—that of food 
and food diatribution. In the old days—not so long 
ago—meats and fish, frozen for shipment by old 
methods, tasted anything but fresh when they 
reached our tables properly cooked; and obtaining 
fresh summer fruits in January in northern cities, 
if we except hothouse varieties, was unheard of. 
Now, however, quick-freezing methods give us 
throughout the year fish, meats, and fruits that may 


have been stored for months and shipped perhaps 
thousand* of miles, yet are still really fresh to the 
taste. The trick is in the methods of freezing and 
shipping which promise to have a decided influence 
on our eating habits and. as naturally follows, on 
our health. 


The puzzle of the origin of man in America is 
still so mystifying, despite the many theories ad¬ 
vanced), that archeologists are now attempting to 
enlist the aid of laymen in tiie study. Human bones 
and artifacts, literally millions of them, that have 
been uncovered by excavators of wells, house foun¬ 
dations, and the like, and by curio seekers, have 
been lost to science because any relic of this sort 
is valueless for study unless it is accompanied by an 
authentic record of its discovery. Therefore, while 
we do nut expect our article on the subject in our 
July issue to make amateur archeologists of even a 
tcnlii of our readers, we do know that it will give 
them all a new understanding of the importance 
of this work. 


Capturing the imaginary yet most desirable “Blue 
Ribbon of the Atlantic,” the record for speed plus 
a reputation for super-luxuriousness, has become a 
point of national pride with several large steamship 
lines. Cunard held this “ribbon” for many years 
with the Mauretania until the North German Lloyd 
won it with the Bremen and the Europa. Now 
Cunard is after it again with a monster liner on the 
ways. David Masters, the well-known British writer, 
will tell in our July issue many interesting facts 
concerning the complex problems that have been 
encountered by the designers of this Cunarder— 
which so far is called simply No. 534—and the 
unique solutions of some of them. 


Among other articles to appear in our July Issue, 
there is one on radio beacons for aircraft which 
was written at our request by two government ex¬ 
perts. This article is the last word on the subject 
which means so much to airplane safety. We find 
also on our schedule the story of the important but 
little known Kettleman Hills oil field. This should 
really be called a “gasoline field” for its wells 
throw up, hot petroleum, but natural gasoline that 
is practically pure enough to use immediately in the 
family car. It also produces millions of cubic feet 
of gas daily, most of which is intentionally wasted 
to the air. 
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NATURAL GAS, the most perfect fuel 
known, keeps the furnaces roaring, the 
steam pressure steady, and the wheels turn¬ 
ing in the great industrial plants of South¬ 
ern California without sending smoke to 
cloud the sky and mar the enjoyment of 
nature’s beauties. 

The easy automatic control of NATURAL 
GAS to secure and maintain given tem¬ 
peratures and the positive regulation of 
mixture to secure accurate combustion, 
make possible the highest uniform quality 
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immediate market, with a wealth of raw 
materials available, and an equable, enjoy¬ 
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ticing opportunities to industry. 
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F EW attain outstanding success merely 
because they possess some single, even 
though outstanding, “genius” quality, but 
success usually follows from the possession 
of a rounded, balanced combination of fairly 
well developed asset qualities. It is not likely 
that the world ever would have heard of 
George Eastman and his famous Kodak 
had he been merely an inventor; or merely 
a manufacturer; or merely a good salesman 
and business man. But he was all three. 

Fifty years ago, long before modern in¬ 
dustrial principles were being talked about, 
Mr. Eastman translated the mass produc¬ 
tion Idea Into practice and combined with 
it what are now seen to have been advanced 
ideas concerning advertising. He also saw 


the dollars-und-cents value of calling in 
technical experts— scientific men—and fa¬ 
cilitating their kind of research. 

Within recent years Mr. Eastman has de¬ 
voted much energy to the simplification of 
the calendar. If a shop machine were seen 
to be as inefficient as our calendar any busi¬ 
ness or industrial man would say “Junk it,” 
and design a better one. The newer ma¬ 
chine, when available, would cause its op¬ 
erator a few days of inconvenience, but 
when he had learned its levers he would 
wonder how he ever put up with the discard¬ 
ed relic. So with the calendar. Mr. Eastman 
contributes to the present number a thought- 
provoking but not provocative article on 
this sometimes warmly debated subject. 





MODERN METHODS IN THE 
FORTRESS CITY OF PALESTINE 


4 §? 


T HE great mound of Armageddon (or Megiddo), 
once the »tronge*t fortreaa dty of Palestine, 
command* the mo*t famous battlefield of the ancient 
World. It i* being excavated, if we may be allowed 
the term, under the direction of Dr. Breasted, Direc¬ 
tor of the Oriental Institute of the University of 
Chicago. Modern method* such as contractor’* rail¬ 
ways, dump car*, and iron chute* for excavated 
material are used. It Is expected that in time the 
great mound will yield historical monument* of the 
greatest Importance. The plain of Megiddo waa the 
scene of one of the great victories in the Worid-War 





TRIANGULATION 


How it is Done 
and What it is For 

By WILLIAM BOWIE, Se.D., C.E. 

Chur, Division of Qaodaajr. Uni tad 8tatta Coaat and Qcodotic Survay 


is close to an ellipse, it is necessary to 
have three points on a meridian whose 
latitudes have been determined by as¬ 
tronomical observations and to measure 
the distanced of one to another. The 
resulting data will be sufficient for the 
determination of the figure of the earth. 


T HE day has long since passed when 
we could carry on the industry of 
this country with the oxcart, cov¬ 
ered wagon, the canal-boat and the sail¬ 
boat for transportation, and with the 
strength of the man and the horse for 
power. We now have railroad trains, 
automobiles, auto trucks, air-ships, and 
steamships for transportation; for pow¬ 
er we have great steam and hydro-elec¬ 
tric plants which carry power even to 
the farm and home. The changes in one 
hundred years in the manner of carry¬ 
ing on our various activities are tremen¬ 
dous and revolutionary. 

These developments in our industry 
and commerce have made necessary 
changes In other activities, among which 
are surveying and mapping. The day of 
the compass and chain has passed. We 
now use the theodolite and invar base 
tapes for determining geographic posi¬ 
tions, distances and directions. We have 
substituted the topographic map for the 
simple route maps or sketches of our 
forefathers. 

T rian gu lat i o a is classed a* higher 
surveying. It is based on the mathe¬ 
matical principle that when two angles 
and the M^b of one side of a triangle 


are known, the other angle and side* 
can be computed. In practice, the length 
of one triangle side and all three of the 
angles of a triangle are measured. 

The curvature of the earth’s surface 
and the dimensions of the earth must be 
taken into account when applying tri¬ 
angulation to surveying and mapping 
problems. 

The determination of the dimensions 
of the earth, or what is usually called 
its “figure,” really depends upon dis¬ 
tances measured across the earth’s 
surface by triangulation and the as¬ 
tronomically determined latitudes and 
longitudes of some of the triangulation 
stations. When we speak of the figure of 
the earth we have in mind the surface of 
the waters of the oceans and of sea level 
canals extended in imagination through 
the continents, and not the actual solid 
surface. There is a good reason for the 
earth's surface to be irregular and this 
question will be treated later on. If the 
water’s surface were a perfect sphere, 
the measurement of the distance be¬ 
tween two points on a meridian a degree 
apart would enable one to compute the 
circumference and diameter of the earth. 
Since the meridianal section of the earth 


T HE latter is the way In which the 
early determinations were made. 
Many determinations of the figure of the 
earth have been made and most of them 
have been used in surveying and map¬ 
ping. The international figure of the 
earth ia the one obtained by the en¬ 
gineers and mathematicians of the 
United States Coast and Geodetic Sur¬ 
vey about 20 years ago. In that work 
the effect of the irregular surface of the 
earth on the directions of gravity to 
whi"h the astronomical observations are 
referred was taken into account. Meas¬ 
urements within the area of the United 
States, only about 3,000,000 square 
miles in extent, were used to obtain the 
dimension* of the whole surface of ap¬ 
proximately 197.000,000 square miles. 

The United States, Canada, and Mex¬ 
ico are using the spheroid, or figure of 
the earth, which was derived by A. R. 
Clarke, in 1866. This is sufficiently ac¬ 
curate for all practical purposes. These 
countries are working together in their 
mapping and charting activities and 
even have adopted as the initial point 
for the surveys, maps, and charts of 
North America the trlangulatlon station 
called Meades Ranch in central Kansas. 

969 
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There are two important 
phase* to triangulation; first, 
how is it done; and, second, 
what is the practical value of 
the results obtained? 

Anyone can execute trl- 
anguiation, but it is only 
with special instruments in 
the hands of the experienced 
engineer that the roost accu¬ 
rate results are obtained. 
Without instruments one can 
determine the height of a 
tree by triangulation. First, 
he draws on a piece of paper 
or board a right-angled isos¬ 
celes triangle, then he moves 
off from the tree to such a 
point that when one of the 
short aides of the triangle is 
held in the horfyntal posi¬ 
tion, the long side, or hypot¬ 
enuse, will be pointing to 
the top of the tree. Next, he 
paces or measures otherwise 
the distance from the point 
of observation to the foot of 
the tree. This distance added 




It is bnpo—ibis to show an y large part of the 
earth's surface on a map without soma distor¬ 
tion. The earth's surface is curved, while the 
map is a plane. There are many systems of 
showing the parallels of latitude «"«t meridians 
of longitude on a map, aach system being de¬ 
signed for tome specie! purpose. A face shown 
on one projection will be distorted when the 
features are transferred, point by point, to 
some other. Only a globe Is really true to fact 



of surveying, the latitude and longitude 
of some point, which is to be used as an 
apex of a triangle, mutt be determined 
from astronomical observations. Then 
the true direction of a aide of a triangle 
extending from that point must be ob¬ 
tained from observations on PolarU — 
the North Star. The engineer must also 
select some figure of the earth, for other¬ 
wise it would be impossible for him to 
compute his latitudes and longitudes. 

The other operations involve the meas¬ 
urement of the length of a triangle side 
as a base and of the angles of the tri¬ 
angles. Before 1900, most of the bases 
of the world were measured by means of 
short metal bars. The work was very 
laborious and costly; besides, it was 
difficult to find ground which was 
smooth and level enough for a base. The 
bases vary in length between four and 
fifteen miles and such distances over 
very even ground are difficult to find in 
many parts of this country. 

T HE problem of the base was solved 
by the use of long metal tapes. It 
was found that with steel tapes, 50 
meters in length, satisfactory results 
could be obtained when measurements 
are made at night or on cloudy days. 
Good work could not be done with these 
tapes on sunny days, for then the ther- 
mometers used during the measuring 
did not truly indicate the tape tempera¬ 
tures. An error of I s Centigrade makes 
an error of one centimeter in one kilo- 
meter, or one part in 100,000 of the 
length measured, while the required 
accuracy is greater than one part in 
300,000. Steel tapes were used until 
1906, when the nickel-steel alloy called 
“invar” was substituted. Since that date 
all of the bases have been measured 
with the invar 50-meter tapes. The co¬ 
efficient of expansion of the invar used 
is less than one tenth that of the steel 
tapes, and base* can be successfully 
measured with the new tapes, even on 
sunny days. The probable error of a 
modern base length is seldom greater 


to the height of his eye above ground 
will give tint the height of the tree. Of 
course, this is a rough determination, 
but the same principle can be applied 
when using a surveyor’s transit. In a 
manner somewhat similar, the distance 
across a river may be determined, but 
here the triangle must be held horisoa- 
tally rather than vertically. 

The Coast and Geodetic Survey began 
doing triangulation work in 1816, just 
after it was organised, and except for 
a brief period during which the coast 
surveys were discontinued, this old 
bureau of the Government has been ex¬ 
ecuting triangulation continuously. The 
first work was done on Long Island u 
part of.the charting of the water sur¬ 
rounding that body of land. During the 
past hundred years, triangulation has 


been extended along our At¬ 
lantic, Gulf and Pacific 
Coasts, and all of our charts, 
used by navigators, are based 
on the triangulation data 
secured. About 60 years ago 
the Coast and Geodetic Sur¬ 
vey began the extension of 
arcs or chains of triangles 
into the central portions of 
the country. 

Before triangulation. can 
become an effective method 


This instrument, i transit, 
b used foe determining the 
latitude and longitude by 
obser va tions on the stars. 
The tarns transit is abo 
shown above, to the right 
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than one part in 1,000,000. The base is 
measured at least twice with different 
tape* to avoid undiscovered blunders 
ini the mean of the measures is ac¬ 
cepted as the length of the base. 

The separate tape lengths are cor¬ 
rected if there is any inclination from a 
horizontal direction. The tape is sup¬ 
ported at the ends and at the middle 
point and a constant pull is applied. The 
tapes are standardized at the National 
Bureau of Standards, both before and 
after the field measurements are made. 
The same number of supports and the 
same tension, or pull, are used in stan¬ 
dardising as during field work. The 
average elevation of the base is deter¬ 
mined and a correction is then applied 
in order to reduce the measured length 
to the sea level surface. No close accord 
in the triangulation results could be 
obtained unless the sea level surface, 
a mathematical surface or figure which 
closely approximates a sphere, is used. 
Along any arc of triangulation, bases 
are measured at intervals of about 150 
miles to serve as checks on the lengths 
computed through the triangles. 

The triangulation of the first order, 
all of which is now done by the Coast 
and Geodetic Survey, forms the frame¬ 
work for all other classes of triangula¬ 
tion and necessarily it must be executed 
with extreme accuracy. The highest type 
of theodolite is used in the angle meas¬ 
urements, and the objects observed upon 
it be well defined and perfectly cen- 



Triangulation fa extended In great 
chains of triangles over a country. 
The arcs follow lines of easy com- 
munkadoo In order to reduce tbs 
com. Connections are made with 
church spires, section Conan, and 
state, county, and national bound- 


tered over the station 
marks. In general, an en¬ 
gineer can complete his 
observing at a station 
within two hours. The 
telescope is accurately 
pointed over each of the 
triangle sides radiating 
from a Btation and after 
each pointing the dircc- 
tion-of the telescope with 
respect to the accurately 
graduated horizontal cir¬ 
cle of the theodolite is 
read by means of two 
micrometer microscopes. 
The difference between 
two such sets of readings 
furnishes a measure of the 
angle formed by two tri¬ 
angle sides. In order to 



How a triangulation fa started. A line - -- 

ured with great accuracy. This fa the "base line" 



Arcs of triengulation completed in Cansda, 
the United States, and Mexico. The heavy 
black linos represent chains of triangles 
liks those shown at the left, these being 
too complicated to show in detail on-such a 
map as this. Whan tba Coast and Geodetic 
Survey's plan fa consummated there will be 
such an amount of first and second order 
triangulation that few points will be more 
than 23 miles from a t ri a ng ula ti on station 


phere. Two such lamps were 
used at station Ords in Arizona 
and the observer at station San 
Francisco Peak saw the light 
though the distance between the 
stations was 153 miles. It is only 
in mountainous regions that the 
lengths of the triangle sides are 
more than 40 miles. Some sub¬ 
sidiary observing is done during 
daylight and then heliotropes 
are used as the objects to be 
pointed on. The longest triangle 
side over which the sun’s rays 
reflected from a heliotrope were 
observed was 192 miles. The 
side was between Mount Shasta 
and Mount Helena in California. 

I N flat country or where the 
hills and ridges are heavily 
wooded, it is necessary to elevate 
the theodolite, lamp, and helio¬ 
trope to such heights that the 
lines between stations are clear. 
For this purpose a steel tower is 
used. This tower can be erected 
to any height up to 146 feet. 
When the engineer selects the 
station along any proposed route 
he estimates the height of the 
tower needed for each of the 
stations. The top of the tower 
is accurately centered over the 
station mark by means of a 
special instrument, called a ver¬ 
tical collimator. The tower was 


reduce the effect of the unavoidable 
errors of pointing the telescope and 
reading the circle, there are 32 measures 
of each angle. The average of the sepa¬ 
rate results is used in the computations. 

On the first order triangulation, the 
observations are made at night on the 


designed by J. S. Bilby, Chief Signal¬ 
man of the Coast and Geodetic Survey, 
with the assistance of the designing en¬ 
gineer of the Aennotor Company of 
Chicago. 

Prior to 1927 the towers were made 
of lumber, but the lumber In a tower 


lights of electric lamps. Automobile could not be used a second time and, 
headlights having special contracted- besides, the erection of the wooden tow- 
filament bulbs and with common dry er required much more time then does 


cells for the electric current are em- the steel tower. Five men can erect a 


ployed. The lights are visible to the un- steel tower 103 feet in height in five 
aided eye for many miles in clear atmos- hours. A triangulation party uses either 
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•• tfaueaatowet We been finished, 
h ktfafa down and carried forward 
bf trailer track* to another station. 

The plans for the triangulation net 
of the United States call for ares of 
first order (the highest class) spaced 
about 100 miles apart, with some 
cross arcs to be used in the adjust¬ 
ments by the mathematicians at 
Washington. Through the intermedi¬ 
ate areas there will be run arcs of 
the second order. When the work 
has all been finished—some 12 years 
from now at the present rate of 
progress—few places will be more 
than about 25 miles from a fun¬ 
damental station. This is the federal 
project The spaces lying between 
adjacent federal arcs will be covered 
by third order triangulation for use 
in detailed mapping and surveying. 
This will be state or county work or 
federal work done in co-operation 
with the states by previous arrangement. 

It is impossible to over-estimate the 
value to a country of good maps, and 
triangulation of the first and second 
orders plays the same part in the maps 
that the steel frame does in the modern 
skyscraper. Without the steel the struc¬ 
ture could not be erected, while without 
the triangulation the maps would be a 
jumbled masa without accuracy in area, 
distance, or direction. 
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angulation. It was designed 
L. P ar fcf im at, Chief of the ' 
meat Division of the ~ 


under hie direction. The 
correction to an angle hi 


This correspond* to only < 
at a distance of 80 miles, 
stnnaent b rapid In its o 


The 47,000,000 square miles of land 
area of the earth is all we have. There 
are about 2,000,000,000 human beings 
on the earth, more than 40 per square 
mile. Some areas are very densely popu¬ 
lated, while in others, like the deserts, 
there are few persons. Much of the land 
is extremely cold and practically un¬ 
inhabitable. Many of the great wars 
of the world have been fought over the 
possession of the desirable land. Land 
* has a scarcity value—none can be made. 
As the population of the world in¬ 
creases, land will become increasingly 
important. 

$ piece of land is valuable in propor¬ 
tion to Ita capability to supply food and 
other products useful to man. Would 
it not be well if the governments of the 
nations of the world would map their 
areas and then snake studies which will 
lead to definite and complete knowledge 
as to their natural resources? This 
would certainly seem desi r a b le. Many 

Two vim of fibs BHbr tower, used 
st dURmatJMfats, shown at Mt • 
and right. ftmafiy it bused at 109 
fast in s h rs rtncn srso inlet coun¬ 
try the cur v a t ur e o t the earth m 
quires this on long Unee. Thetewer 
cocshts of two entirely separata 
structure*, the inner one so cony' 
the theodoSte and the enter on* 

for the observer, thus avoid 

bed effects from jarring. Tbs m 
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areas m now mapped fat mock tw 
mains to be done. At present abefft 
44 per cent of the area of the Uai|*d 
States has been covered by topo¬ 
graphic maps. Recently there Kb 
been a speeding up In the mapping 
program from which Industry fad 
commerce will greatly benefit. Tri¬ 
angulation is the basis of this map¬ 
ping for the triangulation stations 
furnish the latitude and longitudeof - 
many stations used in the topo¬ 
graphic mapping. 

The first order triangulation net 
will soon have arcs dose to all the 
coast lines of the country, thus in¬ 
suring perfect coordination of the 
coastal charts and the interior maps. 

Two adjoining nations are fortu¬ 
nate if their common boundary is de¬ 
fined in unmistakable terms. Wars 
and rumors of wan are often due to 
disputes over boundary lines. For¬ 
tunately for us, we have avoided 
boundary wars, although we have had a 
number of serious boundary problems. 
Many will recall the Alaslca-Canada 
boundary problem, which was peace¬ 
fully settled. It had been troublesome 
for many years. 

Many of the states of this Union have 
had boundary problems, some running 
back to the time the states involved were 
created. All of these problems have not 
yet been settled. The causes of the 
trouble can in most cases be traced back 
to the absence of maps or to poor maps 
when the boundary was originally de¬ 
fined. The boundary may be defined as 
“the .center of the main branch,” the 
“north fork,” or the “south fork” of a 
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offrUin river. A correct map may (how 
t£kt it ia impoaaible to decide definitely 
what port of a river system conform* to 
the boundary description. 

II the boundary between two coun- 
trial or. states is defined in latitude and 
longitude, there will never be any seri* 
out question as to its exact location. II 
loegtod by astronomical latitudes and 
longitudes the places where the as¬ 
tronomical observations are to be made 
shqpld be decided upon and described. 
Tb* astronomical determinations of lati¬ 
tude and longitude are affected by the 
irregular terrain and in consequence a 
north and south boundary may be a very 
irregular, rather than a straight line. 
Some of the boundaries of our western 
states show tbe effects of astronomical 
locations. However, in no case is the 
boundary much affected. A half-mile is 
about the maximum effect of the ter¬ 
rain on an astronomical location. But 
even this is more than enough to cause 
trouble between two states or nations. 


ri. tween Oklahoma and Texas. It is de¬ 
fined as lying in longitude 100° west of 
Greenwich. Three astronomical loca¬ 
tions of the boundary had been made 
and there were three lines on the ground. 
The outside ones were separated by a 
strip several hundred feet in width. This 
was due t«Tthe fact that the astronomical 
observations were made at different 
places for the several lines. A few years 
ago this boundary dispute was taken to 
the Supreme Court, the final arbitrator 
In state boundary contests. The Chief 
Justice ruled that the boundary should 
be placed on the 100° meridian by the 
best scientific methods. The Commis¬ 
sioner appointed by the court requested 
the Director of the Coast and Geodetic 
Survey to have an arc of first order tri¬ 
angulation extended along the proposed 
boundary. Since the longitude of each 
station is determined by triangulation, 
it was an easy matter for the Commis- 



A monument at Pawamaquoddy Bay, Main*. To it.is referred a point on the 
United Statet-Canadian boundary, which ia out in tha aniddla of tha bay. 
Triangulation ia of decidad valua in locating various political boundariaa 

Lfll Wa. r _ may be seriously affected by the ter- 

- |l rain, yet the average of hundreds of 

U such stations will be very close to the 

.- H true latitude and longitude. It is lor this 

reason that the latitudes and longitudes 
of places determined by triangilation 
are free from the influence of tbe irreg- 
- ular surface of the earth. Tbe many as- 

At ssch triangulation nation an in- ‘ronomical station, of the country were 

•cribad bronxe tablet is set Into used > n obta.n.ng the theoretically best 

out-cropping rock or in a block of latitude and longitude of the triangula- 

concrete. This monument is placed tion station at Meades Ranch, Kansas, 

directly under the center of the top the starting point for all of the triangu- 

of tha Bilby tower. The theodolite lation of North America, 

and lamp must be placed directly The old chart of the island of Porto 

“^r -the meric The —tion. are Rico> which wa „ based on the Mtronom . 

established for th.umofmrv.yor. - Ponce on ^ Muth ^ 

and tfiguiMra and theretora tha , a c , . . . ’ 

mark muet be ■nbecanti.l, permon- and at S “ n Juan on ,he north w " 

ent, and easily found and identified t0 ° wide by nearly one mile. The direc¬ 

tions of the plumb line at these stations 
gioner to measure short distances to the were affected by the island mass and the 

east or to the west of the stations in or- deficiency in mass in the adjacent seas, 

der to get exactly on the 100° meridian. 

This is probably the most scientifically 
defined and established political boun¬ 
dary in the world. 

While a single astronomical station 



Ua» a o M k s i W ife, us* d «w 
• _ fttm l—*** io gaowataiiitwp the fa 


n of the Come sad Geodetic Survey has 


JL single astronomical determination of 
latitude and of longitude, or even such 
determinations at a small group of sta¬ 
tions as the basis for a chart or map or 
for the basis of a political or other prop¬ 
erty boundary. It was by means of tri- 
angulation that the error of the old 
chart was discovered. 

With land becoming more valuable as 
the years go by, tbe private property 
owner is demanding a more rigid and 
definite establishment of hi* boundary 
line*. The strongest method Is to have 
the boundary monuments connected 
with the triangulation system of the 
country. This can be done directly 
should a triangulation station be located 
near the property. Otherwise, the con¬ 
nection can be made to traverse stations 
which have previously been connected 
with triangulation stations. When such 
connection* have been made, it will be 
possible to recover very accurately rite 
corners of tbe original boundary «bould 
the mon uments be destroyed. 


OUR POINT OF VIEW 


The Nicaragua Canal 

T HE question of the feasibility of 
the proposed Nicaragua Canal has 
assumed an increased controversial im¬ 
portance since the city of Managua was 
destroyed by earthquake-early in April. 
Opponents of the oanal say that such 
an earth movement would destroy such 
an engineering work but its proponents 
say there is as much likelihood of a 
disastrous quake at Panama as there is 
of a repetition of the one in Nicaragua. 

It is, therefore, time for a few perti¬ 
nent (acts. Panama Canal traffic has 
been declining since 1928; it has not 
increased in the straight-line curve that 
was so firmly predicted for it a few 
years ago. Accurate analyses by several 
authorities indicate that the traffic peak 
will not reach the Panama Canal’s pres¬ 
ent capacity of 60.000.000 tons for 
years to come. Completion of the Mad¬ 
den Dam and of a third set of locks 
will raise this capacity to 143,000,000 
tons and it is conceivable that this ca¬ 
pacity cart handle all trans-isthmian 
shipping for 75 to 100 years. Long be¬ 
fore that time haa elapsed, the horror 
of the Managua quake will have been 
practically forgotten in a region where 
quakes are almost as frequent as 
changes in the weather and engineering 
practice will doubtless have been im¬ 
proved to the point where nothing short 
of a major earth movement will be 
feared. 

At present neither proponents nor 
opponents of the Nicaragua Canal have 
much to worry about. Both may talk 
all they please and enjoy themselves to 
the utmost. The rest of us will sit back 
content with- the knowledge that the 
government is not going to spend 700,- 
000,000 dollars for a second canal until 
It Is definitely needed—and that may be 
years hence. 

The “R-101” Disaster 


■fl Sir John Simon and his board of 
inveatigatora reported, late in March, 
their unanimous opinion that leaking 
gas caused the crash of the airship 
K-lOl over Beauvais, France, on the 
night df October 4, 1930, while on a 
trip to India. Leakage of gas from one 
of the forward gas cells was thought 
to hare followed the ripping by the 
storm of tha forepart of the outer en¬ 
velope. 

Particularly interesting is that part 
of tha report which reads: “She (the 
' R-101) j|d never gone through trials 


which proved by their length and condi¬ 
tions that she was well able to cope 
with a continuance of unfavorable 
conditions. ... It is impossible to avoid 
the conclusion that the R-101 would not 
have started lor India on October 4 if 
it had not been that reasons of public 
policy were considered as making it 
highly desirable for her to do so if she 
could." 

In our May issue we described the 
new airship Akron which is being built 
for the United States Navy and which 
will no doubt take the air before this 
is published. She is believed to be the 
safest airship so far constructed and, 
according to calculations, could lose 
all the gas from two of her gas cells 
and still remain in the air. And yet 
there are always chances that some¬ 
thing may go wrong, and the R-101 
disaster teaches a lesson of caution. It 
is expected that the Navy will exercise 
its usual good judgment in the matter 
of testing the Akron thoroughly before 
formal acceptance. 

Truth Will Out 

“TMTEDIUM whose seances baffled 
lvA scientists quits profession, con¬ 
fessing he is a ‘fake','' was the surpris¬ 
ing front-page headline in The New 
York Times that greeted New Yorkers 
one morning in April. Nino Pecoraro, 
for years a “successful” medium, was 
the confessor. He admitted that his 
seemingly supernatural accomplish¬ 
ments were all a fake, and said, accord¬ 
ing to the newspaper, “Put sick and 
tired of giving stances and having 
others reap the profits.” 

Reference to the book “Our Amer¬ 
ican Adventure,” by the late Sir Arthur 
Conan Doyle, shows that while on a 
visit to the United States in 1922, Sir 
Arthur attended a seance given by 
Pecoraro and was convinced of this 
medium’s psychic power. At this st¬ 
ance, there were “two Italian females." 
Dr. Vecchio whom Sir Arthur described 
u "a skilled psychic observer apd a 
man of high scientific attainment,” Dr. 
Allerton Cushman, Dr. H, Carrington, 
a “Persian gentleman named Kervorki- 
an,” two unknown young .ladies. Sir 
Arthur, sad Lady Doyle. After the. 
show had been going some time, Sir 
Arthur said that “There was a strong 
cool breese, a ‘ sure sign of the real 
psychic power," and, commenting* on 
this, said “Do not these psychic sir 
vibrations throw a light on the constant 
request from spirits that we sing or 
play and so keep the waves moving?” 


After vain attempts to converse vtfth 
a voice that called itself Palladlmg a 
continued billowing outward of the ittr- 
tains, and much jumping of tables, 
lasting in all about two hours, the 
stance was broken up. There was *6 
materialization, so Sir Arthur said thkt 
“It was not, it must be admitted, a very 
successful sitting. ... I thought the 
youth was a true medium and might 
develop into something remarkable.” 

Our file copy of Scientific American 
for the month of February, 1924, gives 
an account of three stances Pecoraro 
held that year in an attempt to win the 
Scientific American award of 2500 
dollars for the production of genuine 
psychic phenomena. Pecoraro’s tricks 
proved most engaging; in fact, he was 
so clever that the distinguished investi¬ 
gating board admitted that it could not 
accuse him of conscious fraud until 
further sittings had been held. The 
board finally concluded that he did not 
produce anything that could not have 
lieen produced equally as well by me¬ 
chanical means. 

These are the simple, uncolored 
facts. Do they not show why science, 
while not denying wholly the existence 
of psychic phenomena, has adopted a 
hands-off attitude on the question of 
spiritism? It is an emotional study not 
based on hard and fast facts. The ap¬ 
parent success of some observers is not 
convincing and science will not be hasty 
in accepting any of their findings. In 
view of Pecoraro’s confession of bis 
own charlatanry, spiritism has been 
given a body blow which will make 
scientists even more skeptical of the 
genuineness of so-called psychic phe- 
nomena. 

Why Hove A Navy, Indeed 1 

T HE press is continually plagued 
with letters concerning the Navy 
written by people who don't know what 
they are talking about. A recent ex¬ 
ample appearing in a New York news¬ 
paper asked the question "Why have 
a navy?” and answered with the naive 
assertion that a navy Is wholly un¬ 
necessary, having been rendered so by 
aireraift. Were It not for the fact that, 
unfortunately, such fatuous remarks 
often fall on fertile soil and help away 
people who form opinions in aocord 
with their prejudices rather than with 
good judgment, they would excite no 
more than an amused smile. 

In considering this question, let us 
look only at capital ship* and forget the 
rest of the surface and sub-surface 
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nail*, for there are certain interesting 
facta about these vessels that are not 
generally known. For example, the vie- 
toryin the recent war games in the 
Caribbean was attributed to battleships, 
assisted, of course, by cruisers, destroy* 
era, end airplanes. Next, consider the 
fact that France, having forsaken cap¬ 
ital ships in favor of fast cruisers, de¬ 
stroyers, and submarines, has now 
reinstated them. Consider, also, that 
Greet Britain is not and has not been 
in favor of the abolition of battleships, 
many American writers to the contrary 
notwithstanding. 

There are those who think that one 
wall placed aerial bomb would disable 
a modern battleship. Such people have 
evidently not heard that the modern 
war vessel can continue to function and 
it* main battery to fire after most of the 
superstructure has been shot away, the 
fire control of these vessels being far 
down below the water line in an almost 
invulnerable position. They are appar¬ 
ently ignorant of the fact that anti¬ 
aircraft guns of surface vessels, firing 
during tests at a sleeve (the would-be 
bomber) towed by an airplane, have 
recorded many hits on the target before 
it could reach a bombing position. 

There is no denying the fact that tlie 
airplane is a valuable adjunct to the 
fleet This is indicated by the efforts of 
the naval powers to discover the most 
effective method of utilization of air¬ 
craft Not content that aircraft carriers 
represent this ultimate method, the 
powers are working out plans for new 
experimental types of ships, of which 
the “flying-deck cruiser” is an Amer¬ 
ican example. It is plainly evident, 
therefore, that aircraft will play a 
creasingly important part with the fleet, 
but neither they nor any other battle 
unit will render battleahips obsolete—at 
least for many years to come—and the 
battleship, like a healthy hen, will al- 
waya have her brood of chicks: smaller 
ships and submarines. 

Sick Railroads 

HAT is the matter with the rail¬ 
roads?” is a question that has 
been repeatedly asked daring the past 
year or two. Many answers have been 
given and analyses made but there is 
still no let-up to the anxiety of railroad 
men. However, Mr. Dillon’s illuminat¬ 
ing discussion of the subject, on page 
376, shows, without saying it in so many 
words, that the public is wholly indif¬ 
ferent to this momentous problem de¬ 
spite the fact that the solvency of the 
railroads bears a definite relationship to 
the well-being of the country at large. 

To look backward a bit, let ua re¬ 
member that the rapidity of the de¬ 
velopment of our rich and spacious west 
was possible because of railroads. In 
fact no ether one thing has made any¬ 
thing like so great a contribution to the 


progress of the entire nation. At the 
present time, according to General W. 
W. Atterbury, President of the Pennsyl¬ 
vania Railroad, the American people 
hold 18 billion dollars’ worth of railroad 


Lessons Learned 

C PEAKING of the world’s 

^economic trouble* a frw days 
ago, sotneona commented on 
the spirit of hopefulness that 
has been manifest in this coun¬ 
try during a year and a half 
of adversity. Few have loat faith 
in our system although it has 
become evident that certain ad¬ 
justments, both national and 
international, are necessary. As 
a nation, wa still have our pros¬ 
perity and it remains for us to 
determine its full significance 
and its limitations, and reorgan- 
r mental processes i 
cordingly. 

Perhaps the machine hat con¬ 
tributed to the present unem¬ 
ployment crisis, but that is only 
because of maladjustment and 
lack of undemanding. Ma¬ 
chine* will be developed further 
and that, according to tht emo¬ 
tional reasoning that has bean 
rife among the multitudes, will 
throw more workmen out of 
employment. But it is not so 
simple as that) whatever may 
be the result of progress in 
machines, the cause may be 
found only in a correct inter¬ 
pretation of complex economic 
laws. 

It has always bean SCIENTIFIC 
American's mission to supply 
that interpretation and now, 
whan the world ia on the way to 
economic recovery, we ara in 
the fight with greater earnest¬ 
ness than ever before. Thera are 
lessons to be learned from our 
recent dapreseion and from the 
scientific advance of industry 
that may help to prevent a re¬ 
currence of world-wide indus¬ 
trial sickness. Our industrial 
articles will still breathe that 
spirit of hopafulnaas that hat 
characterised them in the past, 
will study tha significance of 
developments and draw from 
them a moral of progreat, will 
suggest new fields to conquer, 
will, in fact, provide a construc¬ 
tive service for tha thinking 
man who will be a leader In 
industry In tha new epoch that 
is inevitably comittg. 


securities. These are held not only by 
close to « million individual investors 
but also by insurance companies and 
banking institutions. Thus the sound¬ 
ness of the insurance policies of many 
millions of people depends in part upon 
the soundness of railroad security in¬ 
vestments. 


Professor William Z. Ripley, who is 
recognized as one of our greatest au¬ 
thorities on railroad economics, stated 
recently that, “Allowing five to a family, 
they (the railroads) support directly 
almost 8,000,000 people.” There is i 
way of estimating the much greater 
number who are to some extent sup¬ 
ported by them indirectly. Professor 
Ripley said also that they are “far and 
away the greatest taxpayers—contrib¬ 
uting 500,000,000 dollars annually to 
the public treasury,” and that their pur¬ 
chases amount to a billion and a half 
dollars a year! And yet commercial mo¬ 
tor vehicles are given preferred treat¬ 
ment. For example, motor trucks, which 
pay a disproportionately small total in 
taxes, which are free to run when and 
wherever they choose, and over the op¬ 
eration of which there are no such strict 
regulations as those imposed on the 
railroads by the Interstate Commerce 
Commission, are taking the cream of 
the freighting business. They are not 
compelled, as the railroads are, to file 
their rates and hold rigidly to them, nor 
to take all the business that is offered 
them, regardless of whether it is profit¬ 
able. They can and often do practice 
the worst kind of cut-throat competition. 

It is a well-known fact that railroad 
men have been conservative; that fact 
is exemplified in Mr. Dillon’s statement 
that the possibility of automobile com¬ 
petition brought a laugh when men¬ 
tioned to railroad men only a few years 
ago. But that is all changed. The rail¬ 
roads are looking to the future, weeding 
out inefficiency, establishing new high 
standards, and making great progress 
in coordinating other forms of transpor¬ 
tation with their established systems. 
The immediate future looks rather 
black but Edward Hungerford, writing 
in Forbes Magazine, says flatly and 
positively that the railroad is coming 
back, that “it is no more to be sup¬ 
planted by the motor vehicle—or the 
airplane—than the telegraph was sup¬ 
planted or put out of business by the 
telephone." 

In view of these facts, the question 
“What is wrong with the railroads?” 
becomes “What is wrong with the 
American people?" The railroads are 
alert to their problem but the people, 
vitally concerned with the outcome of 
the fight, forget past loyalties to a pub¬ 
lic necessity that has never failed them, 
and leave the onus on the shoulders of 
railroad executives. The railroads want 
fair, not favored, treatment. They want 
their competitors placed on an equal 
basis with themselves, either by a re¬ 
moval of tbe restrictions placed on the 
railroads or by the Imposition of similar 
restrictions on commercial motor vehi¬ 
cles. It is time for a return of confidence 
In the railroads; we should see that 
they are accorded the fair treatment 
they deserve. 



OUR CHANGING TRANSPORTATION 


By CHARLES DILLON 


ABOUT the most depressing docu- 
ment on a railroad executive’s 
desk in the final days of 1930 was 
a report from the passenger department 
Going over its gloomy figures solemnly 
the president could see little that was 
cheerful. Competition, long declared 
to be the life of trade, was and is— 
at least in the railroad passenger busi¬ 
ness-having just the opposite effect 
Wherever he looked the executive saw 
the fickle public, forgetful of old loy¬ 
alties, turning in increasingly large 
numbers to motor buses, private auto-' 
mobiles, and even to the skyways.* 
Railroads are such enormous things, 
and their various reports have to do 
with amounts so far beyond human un¬ 
derstanding that one finds it easy to 
excuse the public’s casual indifference 
to the stories it hears of declining prof¬ 
its, taxes of more than a million a day, 
and other such dreary items. The public 
has heard so much of this in the last 
generation, and it has so many troubles 
of its own, anyway, that little heed is 
given to the railroads’ cry of wolf. 

I T SEEMS only a few years ago that 
the suggestion of dangerous compe¬ 
tition from motor cars raised a hearty 
laugh. It doesn’t get a band today. To 
mention it in some railroad offices is as 
risky as breaking the news of another 
Tate cut by the Interstate Commerce 
Commission. To grasp it understand- 
ingly one has only to know that in 1911, 
which is going back far enough, pre¬ 
cisely 619,500 passenger automobiles 
were registered In the United States. At 
the end of 1929 there were 26,700,000 
automotive vehicles registered, and 
about 24,000,000 of these were passen¬ 
ger-carrying cars—automobiles or bus¬ 
es. There were 21,400,000 of these pas¬ 
senger cars in 1928. To state it in figures 
provided by unprejudiced sources, the 
increase in this form of vehicles between 
1911 and 1928 was 3351 percent. 

Needless to say, although it is con¬ 
vincingly shown with figures, the pas¬ 
senger business of railroads has 
decreased alarmingly, and this decrease 
affects the fortunes of many thousands. 
Obviously, nothing much can be done 
about it. The government can regulate 
and control publicly-owned vehicles as 
common carriers, but it can do nothing 
to prevent citixena’ riding in whatever 
kind of vehicle they choose to patronise; 
and certainly a government can not 
dictate with respect to privately owned 
can, Theta private automobiles, it 
should be understood, are the chief 

••sT^Obt Mat af VUw“ la this laws. 


competitors responsible 
for loss of railroad pas¬ 
senger business. 

If anyone imagines this 
passenger decrease hat 
not been impressive, it U 
necessary only to know 
that in 1920 the railroads 
in the United States car¬ 
ried 1.234362,048 passen- ^ , 
gem. That was a peak 
year. From that time to 
the present, passenger 
traffic has decreased con¬ 
stantly. In 1928 the num¬ 
ber of passengers carried 
had fallen to 790,327,447. 

In 1929, the decrease con¬ 
tinued. Indeed, the traffic 
was smaller than in any 
year since 1909. The lose 
between 1920 and 1930 
was 40 percent. 

As the country’s population increased 
more than 16 percent in the last decade 
and the increase in passenger motor 
vehicles was so high as to be beyond 
our comprehension, it seems reasonable 
to conclude that the people have 
changed their choice of transportation 
methods. Certainly, they have not 
ceased traveling. You get a rather clear 
view of the situation in dollars and 
cents when you letrn that in 1920 pas¬ 
senger receipts amounted to 1386,613,- 
000 dollars and that this sum had fallen 
in 1929 to 874.000,000 dollars. The 
meaning of this is more understandable 
if you chance to own railroad stocks or 
bonds. 

What became of all these passengers? 
The answer to this question is fairly 
well set down in a careful count pre¬ 
pared during the last summer at the 
crossing of St. John’s River at Jack¬ 
sonville, Florida. The report wee made 
by experts. Two thirds of the automo¬ 
biles and passengers had come from 
“long haul rones.” This is the most im¬ 
pressive part of the record: 



License Plate 

Cars 

Passengers 

California 

125 

304 

Illinois 

834 

2308 

Indiana 

387 

1127 

Massachusetts 

553 

1435 

Michigan 

920 

2611 

New Jerstry 

1385 

3836 

New York 

8208 

8601 

Ohio 

1251 

3339 

Pennsylvania 

1356 

8738 

Canada 

158 

475 


10,177 


27,774 


In the oount for the month, -every 
tuts in the union was represented, with 


Mexico and Hawaii added, and the to¬ 
tal, including cars from “short haul” 
zones, for 31 days was 15,610 cam car¬ 
rying 42,504 passengers. When one 
considers how many millions of cars 
were traveling elsewhere over the na¬ 
tion all summer, every car carrying 
from one to five or seven passengers, it 
is not so difficult to understand why the 
railroads’ passenger revenue has de¬ 
clined. 

There is another authentic record 
that conveys interesting information: 
the travel to Canada. It isn’t anyone’s 
business why they went up there, but the 
fact is that in 1929 exactly 4308306 
automobiles entered the Dominion from 
the United States, or 863,353 more 
than went there in 1928. If there were 
two persons in every one of those cars, 
and probably there were three or four, 
more than nine million potential pas¬ 
sengers for railroads rode in automobiles 
and spent their money in other ways. 

B etween 1923 and 1929 , inclusive, 

481389 automobiles entered Cali¬ 
fornia at three southern gateways where 
the record is made every day. These 
cars carried 1,544,194 passengers. How 
many entered the state at the northern 
gateways is not a part of the count; 
neither Is then a report for the num¬ 
ber of passengers who traveled on pub¬ 
licly-owned buses. Still later reports 
show Ant 633,496 persona from other 
statu went to California by motor car 
from January 1 to September 80, 1990. 

September alone, 76364 frprfsts 
in 29361 automobile# with licenses of 
other states arrived in California. These 


at 25 Inspection stations at the state’s 
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btfdrrri by the California Department 
elf. Agriculture, And what applies to 
Caii/ornia traffic probably is equally 
afpHcable in other parts of the coun- 


•Sfor years we hare heard it said that 
m#i>r trucks would get only the short 
hattl trsffic, but there is much evidence 
tor contradict this belief. In the society 
Tpff'f' of a Hollywood evening paper, 
one day in October, two items attracted 
attention from railroad men. 
<Me told of the arrival of trucks of a 
company in New York, with the house- 
hnfd goods, the lares and pennies, the 
paper called them, of the Irish tenor, 
McCormack; and other trucks bring¬ 
ing the belongings of a lecturer from 
Kansas Gty. These are long hauls 
with a vengeance. Inquiry showed that 
the uncrated household goods were se¬ 
curely packed in the trucks at the 
owner’s door in New York, and un¬ 
loaded at his door in Fuller Avenue 
in Hollywood. The expense of crating, 
usually as much as the freight bill 
charged by a railroad, and the high 
cost of trucking from the house to the 
railroad station and vice versa, were 
aired. The shipment came through in 
good order, without delay except at 
night, and reached its destination cer¬ 
tainly much sooner than any railroad 
would have found it possible to record. 


A TRUCKING company in Los Ange¬ 
les advertises 15-hour freight ser¬ 
vice to San Francisco, 480 miles away. 
This is faster service than railroads of¬ 
fer and the rate is lower. Passenger 
buses, the finest product of the factor¬ 
ies, making very nearly as good time as 
one railroad's fastest train, will carry 
you from Los Angeles to San Francisco 
for lest money. The night buses have 
berths for 15 or 16 persons, almost as 


1921 passesger traffic in sleeping and 
parlor cam hat increased 32 percent— 
the most costly form of transportation 
except by air—while revenue from pas¬ 
sengers in day coaches decreased just 
42 percent. 

What became of this 42 percent which 
usually patronised the cheaper facility? 
Statistical sharps say the absent pas¬ 
sengers bought low priced automobiles, 
new or second hand, bundled the wife 
and children and the camp equipment 
therein, and set out happily to “See 
America First.” The 32 percent Increase 
in the sleepers and parlor cars, the 
sharps say, was made up largely of per¬ 
sons of means, persons able to own 
one or more automobiles, but not dis¬ 
posed to use them in crossing the con¬ 
tinent. this class prefers to travel in 
the luxury now provided by all the 
principal railroads. 

A S percentages are not particularly 
b enlightening for an evening’s read¬ 
ing, it may he better to say that in 
1921 the Pullman passengers produced 
358,655,902 dollars in welcome revenue. 
By 1928 this had grown to 438,073,396 
dollars. Now look at the other side of 
the picture: In 1921 day coach traffic 
was worth 795,402,216 dollars. At the 
end of 1928 thU had fallen to 464,253,- 
457 dollars; and all the time the popu¬ 
lation was increasing rapidly, about 
17.000,000 in the decade. 

What have the railroads done, or 
what are they doing, to overcome this 
tremendous decrease in passenger rev¬ 
enues? There are about 2000 railroads 
of one kind or another in this country, 
most of them carrying passengers now 
and then, but the roads with which this 
article is concerned are called 
Class 1, and number about 
185. These are the lines with 


decisions, yet the fight went merrily on. 

A few far-seeing executives did no 
fighting. Instead, they entered the bos 
and truck business themselves. In 192S 
only 10 railroads owned motor coaches 
and operated them in connection with 
their regular trains. There were 78 such 
roads in 1929. In 1925 the 10 lines 
mentioned owned 300 passenger motor 
coaches. In 1929 this number had 
grown to 2389. In 1925 the first group 
had 900 trucks and trailers; in 1929 
there were 55 railroads with 5900 each 
vehicles. But they never have caught up 
with the automotive industry. True, that 
industry created an enormous tonnage 
for the freight department, but this has 
not overcome the immense losses in pas¬ 
senger traffic, and it has not replaced 
the millions the roads have spent for 
new equipment, baby blue upholstery, 
revolving chairs, radio, valets, mani¬ 
curists, barbers, tailors, baths, air¬ 
cooled dining cars, private rooms in 
sleepers in addition to the familiar 
staterooms and compartments, news ser¬ 
vice daily, library, smoking rooms for 
women, and so on to the red ink, amid 
the loud cries of the unfortunate stock¬ 
holders. 

O NCE more, in another way; what 
have the railroads done to stop the 
people’s drift to other transportation? 
To buy a few hundred motor coaches, 
obviously, was a feeble move, but it ap¬ 
peared to be the limit of the railroads’ 
aptitude for overcoming a disaster of 
such proportions. In the far west some 
of the roads established low rates for 
coach passengers only between Los An¬ 
geles and Chicago. The result has not 
been exhilarating. Traffic volume fat- 


wide as a single bed, and passengers which we are all more or less I 

may turn in and sleep—maybe. We familiar. It should he under- I 

now have a 28-hour mail and passenger stood, therefore, that when the I 

service by air from coast to coast. No term “the railroads” Is used it I 

railroad train ever will go that fast, and is intended to mean the lead- 4 

we ought to be glad, too, ers. Well, for one tiling, the ! 

Another interesting angle in study- country’s railroad men quite -fc 

lag the people’s changed attitude to- generally fought the motor 

ward transportation of the day is found buses and trucks day and j 

fat the figures, and there are not many night, in court and out, and 1 

of them, pertaining to gains and losses before the state commissions, 1 

fat different classes of travelers. Since and in the main they lost the g 
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abk, recHaing chair ears for 
them low-rate passengers, 
and the fare* they paid for 
riding and sitting up a cou¬ 
sin of nights did not pay the 
Wi», RaUroads may make 
money with their motor-bus 
adjuncts, they say, but will 
not make enough to overcome 
the losses in coach traffic. 

What is the answer to all 
this? No one has it. It all 
roads should reduce fares to 
pre-war levels of 2.5 cento a 
mile against the present rate 
of about 3.6 cents, as some 
have already done, the trea¬ 
suries might suffer, but at 
least the railroads would 
know whether they could fairly hope ning about as fast now on the principal 
ever to win back lost business. lines as experienced managers believe 

Late last fall various traffic officials necessary and safe. The trip from Chi- 

began talking about a reduction of 33 cago to Los Angeles can be made in 

percent in fares, realising that this from 54 to 65 hours with all modern 

would require an increase of 50 percent comforts. Compare this with the travel 

in volume. Before the end of December of 60 years ago, or contrast it with most 

western roads in several instances had of the railroads of Europe, and no very 

announced a return to the pre-war pas- great fault will be found with Ameri- 

senger tariff of 2.5 cento and in some can facilities. 

cases to two cento a mile, station-to-sta- The first passenger train between San 
tkm, one-way intrastate fares. Such re- Francisco and Chicago, in 1869, made 
ductions needed only the approval of the trip in 126% hours, about twice 
state commissioners. the time required today. First class fare 

in those days from San Francisco to 

T HE experiment rewived the old das- Chicago was 130 dollars; to New York 

sic about the customer who asked a 150 dollars; to St. Louis 129 dollars— 



to otevide modern, comfort- 


alarmingly Vg» numbers as to threats* 
the oostinued operation of adequate 
passenger facilities. Freight tnffioM^ 
an increasing volume is going to tifee 
highways in trucks, to steamship 
through the Panama Canal, and to me 
waterways with the government supfly¬ 
ing most of the capital from tixitiis, 
Pipe lines carrying oil hundreds Of 
miles across the country consdtota a 
further and • very appreciable threat 
against the railroads', freight revewqe. 

Can steam railways recapture de¬ 
parted passenger traffic by offering tfcjfc- 
eto for two cento a mile? If this traffio 
is brought back to the railroads, eSa 
they afford to carry h at this pre-war 
rate and continue the present high wage 
scales? Can they grant the six-hour day 
to trainmen, and maintain the wage 
scales as at present on these low fares? 

C AN motor bus and freight track 
companies hold and increase their 
volume of freight end passenger busi¬ 
ness at rates now very close to, and in 
some cases below, railroad tariffs? 

What will be the fate of air paaaenger 
transport now growing in popularity 
because of lower fares? Air rates now 
are on an out-of-pocket basil, the ser¬ 
vice being possible only because of gov¬ 
ernment mail contracts which are, in¬ 
deed, a fortunate form of subsidy. If 
air passenger service grows in the fu¬ 
ture as it is doing at present, how long 
will it he before the cost of operation 
and maintenance overtakes the subsidy, 
and what will happen? 


clothing dealer how he could afford to 
sell suits at lesa than cost, as adver¬ 
tised. “Because,” was the reply, “I sell 
so many of them." 

This rule will never apply, however, 
in selling railroad tickets. It takes 
more coaches to carry more passengers 
and this, in its turn, means more locomo¬ 
tives and more crews with the highest 
wage scales paid anywhere in the world 
' for such labor. 

Still another experiment became ef¬ 
fective January l on several lines, most¬ 


ly hi the middle west, and was an¬ 
nounced only for a six months’ period. 
Thia is really an adoption of European 
elassJffcations in which the three classes 
of, passenger rates are the standard 
ajtoeping car rate, tourist deeping ear 
rate, and day coach rate. The usual 
fare affecting all passengers was to'be 
sentfaued in force as the standard rate, 
who ride in tourist cars wer« to 
15 percent leas for their tickets 
JpW.those-who traveled on the stand- 
/tj&rate, while the day coach rate Was 
percent less than thd tourist 
r*JW. The sew rate! affect passengers 
boardtaf trains at terminals and at 
many i a UBirhe d i a te point* This, of 
course,!* aft iSterstot? arrangement 
Eased bea Uttfe to do With the rail- 
warn* prohlam Railroad trains are ran- 


a strange division of rates it seems. One thing the railroad men say has 
Now the fare from the Pacific Coast been proved: Persons with plenty of 

to Chicago is 179.84 with $23.63 money never complain about the cost 

added for a lower berth or $18.90 of transportation. Extra fare trains have 

if you don’t mind climbing into an up- proved this. Persons of limited means 

per. Against this present-day price are who are in the majority always corn- 
low fares charged by motor transport, plain, and then travel in their own au- 
whteh runs de hue coaches clear across tomobiles, overlooking what statisticians 
the continent. Such a journey haa few aay is a fact, that no man can motor 
attractions for persons accustomed to from New York or Chicago to Los Ange- 
luXury, but nevertheless thousands tra- les as cheaply as he can ride on a rail- 
vel that way at least once. The service road train. 

may leave much to be desired, but it If the present trend from the rail- 
remains a very formidable competitor, roads continues toward other forms of 
The people of America have turned transportation, is not the country Con¬ 
or are turning definitely from steam fronted by the danger of government 

railroads to motor vehicles in such ownership? 







A laboratory aat-ap of on* of tb« Baird talariaora. Tha 
half-ton* reproduction il viewed on a tranalucant acro*n 


ZONE TELEVISION AND THE 

TELEVISION ARC By SYDNEY A. MOSELEY 


O NE of the difficulties in radio tele¬ 
vision has been to find a sufficient 
wave band, and until a solution of 
this problem is found it will not be 
‘Me to transmit images containing 
a very great amount of detail. Where 
television in theater* and all places of 
entertainment is concerned, however, 
this problem does not arise, as the tele¬ 
vision program can, if required, be 
transmitted over telephone lines, where 
two or more channel* are readily avail¬ 
able. This type of television may be 
described as “zone” television, and in 
the Baird laboratories in England a 
demonstration of zone television was 
given recently. 

An outstanding point of this demon¬ 
stration was that the light-spot system 
has been replaced, and instead of scan¬ 
ning the scene by means of a rapidly 
moving light spot the scene was sub¬ 
jected to ordinary flood lighting. This 
is a point of some importance, as ordi¬ 
nary scenes illuminated in the usual 
way can be transmitted by this appara¬ 
tus—not only scenes illuminated by 
floodlight, but also scenes by ordinary 
daylight. Daylight television was, in 
fact, demonstrated by the Bell Tele¬ 
phone laboratories in this country, and 
’ in England, some time ago. 


The apparatus used in the Baird zone 
televisor consists, at the transmitting 
end, of a large mirror drum with 30 mir¬ 
rors arranged around its periphery, 
each, minor, being tilted slightly differ- 
jfotlf'iyomi the next. This n the well- 
known WeUlet mirror drum—s device 
-ffc*'.-described by- Weiller nearly 40 
je^k^ cast by the mir- 

zor ^btm'ssvk rev o l ves psss over three 
i that each aper¬ 


ture explores one third of each image. 
Behind these apertures are three photo¬ 
electric cells, connected to the necessary 
amplifying equipment. Currents from 
the three amplifiers are then passed by 
telephone lines to the receiving station. 

AT the receiving station the currents 
is are received by three neon tubes, 
in the smaller type of receiver. These 
three neon tubes are of a special spot¬ 
light type, and the light from them is 
focused by means of a lens upon a re¬ 
volving drum, similar to that at the 
transmitting station, the light being 
thus reflected upon a translucent 
screen. The moving spots of light then 
reproduce the image in three zones. It 
is exactly as if three television pictures 
were transmitted by three television 
transmitters to three television receiv¬ 
ers, the three images being placed one 
next to the other, to form a continuous 
picture. 

The advantage of zone television is 
that there is no restriction whatsoever 
as to the detail. Given a sufficient num¬ 
ber of zones the detail can be made as 
great as desired—only, of course, at the 
expense of further complexity. 

In addition to the Baird three-zone 
apparatus described above, a further 
advance has been made. This has been 
called by Mr. Baird the “television 
arc.” Hitherto only two sources of 
modulated light have been known and 
Used for televiakm—the neon tube, or 
similar glow discharge tube, and the 
Kerr cell. Of these the neon tube has 
definite limitations as to its brilliance, 
while the Kerr cell, although more 
brilliant than the neon tube, is an ex¬ 
tremely inefficient device. Iu the Kerr 


cell, the light from an arc lamp passes 
through two Nicol prisms, between 
which is placed a small glass tank 
containing nitro benzine, in which 
are immersed two electrodes; the light 
passes through the narrow apace be¬ 
tween the electrodes, which are connected 
to the incoming television signals, and 
the fluctuations in electrical potential 
alter the degree of polarisation of the 
light, and thus regulate the amount of 
light passing through the device. This 
entails, however, a very considerable 
loss of light. The total loss has been 
estimated at as much as 75 to 80 per¬ 
cent of the light entering the prism. 
If, now, the light of the arc itself could 
be modulated, this loss would be obvi¬ 
ated, and this is exactly what Baird has 
succeeded in doing. 

Many years ago it was discovered 
that, if the electrical impulses from a 
telephone were superimposed upon an 
arc, the arc would follow the speech 
modulations and actually reproduce the 
speech. This phenomenon was well 
known as the “speaking arc"; but 
whether the arc could be made to follow 
the extremely rapid fluctuations of tele¬ 
vision was another matter and, consider¬ 
ing the extreme rapidity of these 
fluctuations it appeared on the face of 
it an impossibility. This impossibility 
has, however, been achieved, and the 
television sre is an accomplished fact. 
In a recent demonstration the television 
signals were superimposed upon a spe¬ 
cial arc, which replaced the neon tubes, 
’’with the result that images obtained 
were of amazing brilliance. The images 
were equal in quality to those produced 
by the neon tube, and incomparably 
more brilliant. 
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TIDYING UP THE CONSTELLATIONS $ 

* 

By HENRV NORMS RUSSELL, Ph. D. 

a sssrr-sJffirav^sa 


TTTOR so rapidly growing and active 
JP a science, astronomy is in some re* 
ipecta curioualy conservative. Along 
with the raat accamolationa of modem 
data, It poaaeaaea and still keep# in 
daily uae featnrea which originated 
back hi ancient time*. For example the 
curioua ayatem of atellar magnitude*, 
according to which we represent the 
fainteat atara by the largest number*, 
aecnia grotesque to the student who first 
encounters it and he ia likely to ask 
why astronomers adopted such a queer 
backhanded arrangement. The reason 
is of course that this ayatem goes back 
to the ancient star catalog of Hip- 
parchua. When accurate measures of 
the stars’ brightness began to be made 
in the 19th Century the nomenclature 
by which astronomers were accustomed 
to describe them was more than 2000 
years old. But older terms than this are 
still in daily astronomical use—so much 
older, indeed, that no one knows Just 
how old they are. 

F ROM the remotest antiquity men 
have noticed that the stars were set 
in permanent array in the heavens and 
many of the more conspicuous groups 
were not merely recognised but named. 
No one knows when this began to hap¬ 
pen—it may have been before recorded 
history began—but there can he little 
doubt where it happened. The oldest of 
the constellations bear the names of 
animals, wild and domesticated—the 
Ram, the Ball, the greeter and lesser 
Dogs, the Liam the Beers, the Wolf, the 
Eagle, the Swan, the Serpent, the Scor¬ 
pion. Now these are the creatures native 
to the Near East—the animals of the 
Bible—and the assemblage points con¬ 
clusively to a Mesopotamian origin. 
They can not be Egyptian for there is 
no hippopotamus and no crocodile; nor 
Indian—for the tiger and the elephant 
an absent. The Chinese have to this 
day an entirely Independent system, 
dividing the stars into quite different 
groups. 

Not all of the greater constellations 
are of this immemorial antiquity, An- 
etipr important series bears names tak¬ 
en from Greek mythology—Hercules, 
Perseus, Grioh, Cassiopeia—which sgain 
teR Ihetf oww ule, though these names 
may base dfr pfoc ed those of more an¬ 
cient wortbtieW forgotten. 

^ Toward the latter part of -the classic 
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times when PWexny wrote his famous Arcturus; a few are Latin—Regubsfc 
ast ro nomi cal ttjatiae, 48 constellations Spica; and others Arabic—Aldebarem 
had become hMablisbed in general Ahair, RigeL 

usage. These bstinde all the conspicuous Neither of those methods was «p 
star groups wirich are visible Iran plieable when it came to a serious 
northern latitude* and some which are nomenclature applicable to all the stars 
by no means prominent; such as Sagitta, easily visible to the naked eye. The 
Equuleua, How the few faint stars of method which is now in use dates from 
the latter constellation were ever ira- 1603 when Bayer conceived the ides of 
agined to represent a “little horse” is designating the stars of each constella- 
a mystery, hot the people who named tion by the letters of the Greek alphabet 
most of the groups must have been — alpha, beta and so on—followed by 
blessed with a vivid imagination. the constellation name. Usually but not 

In a few cases some resemblance can always be assigned them in the order 
be traced between the star group and of brightness; thus Gamma Geminorum 
the figure whose name it bears—the is the third brightest star in Gemini, 
curving tail of the Scorpion, the out* In a few constellations—such as Ursa 
stretched wings of the Swan, the circlet Major—the letters run, la pert, in order 
of the Northern Crown, and the long of the position of the stare. This scheme 
lines of the various snakes and dragons take* care of 24 stars In each constella- 
—though no terrestrial bear* ever had tion and does very well for the smaller 
tails as long as thoee which Ursa Major once. In the larger groupa the Greek 
and Ursa Minor trail across the hear- alphabet run* out and Roman letters 
ens. Usually, however, the relation is were sometimes used for the fainter 
quite arbitrary, yet nevertheless it be- store; hut this notation la on the way 
came stereotyped by convention; so to being dropped by general consent, 
that one could apeak of “the star at the 

end of the bull’s right horn” or “in the ALMOST all the naked eye star* fit 
left knee of Orion*' and be fully under* -tl into a scheme proposed by Flam- 
stood. steed early in the 18th Century, in 

This was a clumsy way of identifying which the stars of each constellation 
the individual star* and so the brightest (above a certain limit of brightness) 
of them came to have names of their are numbered in order of their right 
own. Some of time sail survive. Many ascension. Thus the star 61 Cygni, 
of them are Greek—Sirius, Procyon. though too faint to merit a Greek letter. 
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fa generally known by Hi Flamsteed 
agHfar. A» a system lor labeling the 
Mppar stars this double scheme has 
pfMdd practical and convenient The 
fattSU it demands the acquisition of 
knowindge of the Creek alphabet and 
of « few Latin forms (the genitive cases 
of tfae constellation names) is hardly 
to b* regarded as a loss from the stand- 
point of general culture. 

Before this plan was invented it made 
BfafcAhr no difference if some of the 
ksfcdonspicuous stars were left ouuide 
thdjfenstellations. But when the attempt 
. wM ; teade to find “a place for every- 
tldHg” it appeared that there were here 
aaothere in the skies bits of no-man's- 
land and new constellations were de¬ 
vised to fill up the gaps. In the northern 
heavens these naturally occupy dull 
and almost barren regions, but near the 
south celestial pole, among the stars 
unknown to the ancients, some of the 
new constellations are conspicuous. 
Only one, however, has made its way 
into general knowledge and even into 
poetry—the Southern Cross. 

T HE half dozen modern constella¬ 
tions in the northern sky have been 
named in classical fashion—the Giraffe, 
the Lynx, the Hunting Dog, the Lizard, 
the Fox. In the southern sky a more 
modern imagination found its play and 
a telescope, a sextant, a clock, a micro¬ 
scope, a mariner’s compass (Pyxis), an 
air pump (Antlla), and other tools of 
science, appear along with the more 
conventional figures of a dove, a dol¬ 
phin, a flying fish, a crane, a fly, and 
the like. Only one of the Ptolemic 
groups has been modified. The ship 
Argo occupied such a huge extent of 
the southern heavens as to be quite In¬ 
convenient and it haa been divided into 
three constellations—Puppis (the 
mast). Vela (the sails) and Carina 
(the keel). Including these separately, 
the list of constellations now recog¬ 
nised totals 88. 

If the system of naming start by con¬ 
stellations was limited to those bright 
enough to be seen with the unaided eye 
the question could be considered as 
closed For the fainter stars, in general, 
the accepted method Is to give the num¬ 
ber under which the star appears in 
some standard catalog; thus, Lalande 
21185 fa tbs star bearing this number 
in. Lalaade’s .catalog. (This 'happens 
to he one of the nearest in the heavens). 
This fa a rather Imperfect scheme, for 
a star may. Have as many aliases as a 
modern racketeer and special codes are 
ttfad for objects ef distinctive interest. 
Double stars, for example, are known 
by a jetter re p res ent ing the name of 
theirdfaeoycwr. followed by a catalog 
fittitihnr, Thtfa 0646 represents one of 
delate iW aiti m. Burnham's dfacov- 


names are need, preceded by capital 
letters—R Arietta, S Cancri. As the list 
of discoveries grew, Z had to be fol¬ 
lowed by RR, RS ... RZ; then SS ... 
SZ, and so on to ZZ, after which a fresh 
•tart was nude with AA, leaving 
enough room for the present, though 
in time we may have to come to three 
letters. 

Now there are thousands of variable 
stars scattered all over the celestial 
sphere. When a discovery has been pub¬ 
lished and duly confirmed by further 
observations, an international com¬ 
mittee under the auspices of the At- 


England and the Macmillan Company 
in New York, shows all the stars to the 
sixth magnitude to 26 maps covering 
the whole heavens and is a valuable 
addition to any astronomical library. 
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tronomltche Geiethchaft gives it a per¬ 
manent designation. This committee 
must evidently have some established 
rule by which it may tell in what con¬ 
stellation the new variable belongs; that 
is, it must have a map upon which the 
boundaries of all the constellations are 
exactly delineated. This delineation of 
the constellations has been entrusted to 
a Committee of the Astronomical In¬ 
ternational Union which, working in 
friendly oo-operation with the Gesell- 
schaft, completed its work last year and 
published a star atlas giving the defin¬ 
itive boundaries. 

It proved possible to draw limits such 
as to include all the variable stars which 
had been assigned to each constellation 
previous to the middle of 1929 (at which 
time the committee began to use the 
new nnpubliahed scheme). The adopted 
boundaries always follow either hour 
circles or parallels of declination; that 
is, they run either north and south or 
east and west in the heavens. The prac¬ 
tical advantage of this is clear. If the 
boundaries ran slanting, or still worse 
if they were curved, a laborious calcu¬ 
lation would be required to determine 
whether some newly discovered variable 
close to the line fell on one side or the 
other. As things are, a mere inspection 
of the right ascension and declination 
settles the matter. To remove all un¬ 
certainty the meridians and parallels 
are adopted relative to the position of 
the celestial pole and equator in 1875. 
, The atlas itself, which is published 
by the Camfcridjp University Press in 




A contrast. Constellation of Orion 
with irregular boundaries and, at 
left, the same constellation after 
its boundaries were tidied up by the 
International Astronomical Union 

Lists of all the stars brighter than mag¬ 
nitude 4.5 opposite each chart provide 
the data for the identification of the 
more conspici 

T HE ancient mythological figures of 
the constellations are of course miss¬ 
ing, since the atlas is for scientific use. 
These outlines, drawn after medieval 
originals, may still be found on celestial 
globes. A few years ago such globes, 
which are among the most useful acces¬ 
sories in teaching astronomy, were al¬ 
most “out of print” (if the phrase may 
be used) and hard to get, but fortu¬ 
nately an excellent'model of moderate 
dimensions has just been put out by 
the Rand McNally Co. The novice must 
remember that he is looking at the 
globe from the outside, while the stars 
are placed on it as they would be seen 
through its surface by an observer at 
the center. The star groups on the globe 
are therefore all reversed left for right 
in comparison with the actual appear¬ 
ance of the sky or of an ordinary star 
map, and a certain mental effort fa re¬ 
quired in Identifying the actual con¬ 
stellations. A very amusing instance of 
this was once to be seen in a great 
metropolitan railway station in New 
York. The huge vaulted roof of the 
great hall was decorated—with excel¬ 
lent artistic effect—in gold on a blue 
ground, with the mythological figures 
of Orion, Taurus, Aries, and the rest, 
points of light shining through for the 
brighter stars. Unfortunately the artist 
had copied his figures from a oelestial 
globe in innocence of the ge om et ri c a l 
trap which yawned before him, so that 
the effect of the admirable decoration 
upon the astronomer was decidedly mix- 
edt—Princeton Unwtriity Obtervatory . 



PROBLEMS OF CALENDAR IMPROVEMENT 

By GEORGE EASTMAN 


No 


O UR present method of marking the 
progression of the days, weeks, 
and months is referred to as the 
calendar. As a matter of fact, it would 
be more apt to describe it, in the words 
of one irritated student of this subject, 
as “them calendars," because, instead 
of one calendar, we really hare _ 
fourteen. Every one knows that 
the calendar changes, but few 
people realise that there are seven 
different patterns of it for ordi¬ 
nary years and seven for leap 
years, and that it takes 28 years 
to complete the cyclo of the 
changes. JJ 

Probably few people realise, 
too, that these 14 patterns are 
caused by the fact that our seven 
day week will not fit in the solar 
year an exact number of times, 
there being one week-day left 
over in ordinary years and two week¬ 
days in leap yean. The consequence is 
that January first of each year changes 
to a different day of the week, and so 
does every other date. Furthermore, be¬ 
cause the months are composed of dif¬ 
fering numbers of days, and because 
none of them except February will con¬ 
tain a whole number of weeks, not even 
the dates of the months in the same 
year can fall on corresponding week 
days. There are no less than 28 varie¬ 
ties of months in the 14 kinds of years. 
It is quite easy to construct a calendar 
of a single pattern, and not difficult to 
establish it. 


A S long ago as 1745, a man by the 
name of Urban, living in Mary¬ 
land, published in the Gentleman’t 
Magazine of London, a proposal to es¬ 
tablish a fixed, perpetual calendar with 
uniform months. He put forward a plan 
to have 13 uniform months of four 
weeks each,, and to give the left over 
week-days an individuality of their own, 
so that all week-days, Sundays, «nd 
holidays would stay fixed to unchanging 
dates. 

“How confusedly," wrote this colo¬ 
nial American in the odd script of the 
18th Century, “is the year divided Into 
12 kalends? months, some consisting of 
M, some Of 31 and February of 28, and 
•P&ftim* 29 dsysl 
“Stow, preposterously do the day* of 
tbOvtoek n*J hi different months of the 
«amep*ar,aHd again in the same 
months i& dfifaeat yeOrtl” 

In 1751, six. years later, the British 


Parliament did, indeed, enact a law for 
the improvement of the “kalendar,” but, 
unfortunately for posterity, ignored the 
suggestions of the man in Maryland. 
The British lawmakers went no further 
than to adjust the Julian calendar then 
in use in the British dominions to the 

Mon| Tue W*d Tt\u Frf Sat 


10|111213 14 
16jl7 18 19|20|21 
23|24|25|26|27|28l 


y month of every year would be alike. 
Bore of “Thirty days hath September.. .* 

Gregorian reckoning, dropping 11 dates 
from the year 1752 and changing the 
beginning of the year from March 25 
to January 1. The hodge-podge struc¬ 



ture of unequal' months and indepen¬ 
dent weeks, the first bequea t hed by Ju¬ 
lius Caesar and the other 1 jointly de¬ 
rived from pagan astrology and Hebrew 
religious custom, as historians tell us, 
was left as it wta and as it still is. 

Without doubt the rosaaa that ’the 
proposals of Urban failed to receive 
consideration wa* that, while tbay went 
logical todsetoetifio, they did not eceas 
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in that day of much practical Impor¬ 
tance. When Urban poeted hlsnssay 
from Baltimore to London, it may^hive 
been two months enroute. The Steam 
engine had not even been inventednad , 
the steam vessel still belonged to diOtn- 
tury of the future. Economic life was 
simple. International intercourse was on 
a small scale. Agriculture was the domi¬ 
nant occupation. Individual life was 
less ordered and less dependent upon 
calendar appointments. The calendar's 
chief utility was that it accurately 
marked the seasons for the benefit of 
the farmer, showing the fixed dates for 
the equinoxes and solstices. As units of 
time, the month and week were far lees 
important than the seasons or, rough¬ 
ly, quarters of the calendar year. The 
complex and swift-moving "Scientific 
Age," “Industrial” or “Machine Age," 
as we variously call our present times, 
had not arrived. Urban, who seems to 
have been the first man to propose the 
adoption of a fixed, uniform Calendar 
of 13 months was far in advanoe of his 
day. 

DW, under the pressure of vastly 
changed conditions, intimately af¬ 
fecting every individual, the month and 
the week have become the paramount 
units of the calendar. The commercial 
and industrial agencies of our new civi- 
fixation require much shorter periods 
than the seasons to measure their prog¬ 
ress and control their activities, as do 
the scientific agencies for analysing 
data. Perforce, they must use the month 
and week, because these ore the only 
short units which the calendar provides. 
This being so, the fact that the months 
are not symmetrical and the weeks can 
neither symmetrically nor permanently 
be fitted into them, calls loudly for the 
retain of the one and the adjustment 
of the other. 

Such it the purpose of the interna¬ 
tional movement to improve the calen¬ 
dar, whfch took shape about ten years 
ago, and will culminate in the Interna¬ 
tional Conference to be held at Geneva 
next October under the auspices of the 
League of Nations. Various plans will 
bo considered at this Conference, boat- 
in my personal judgment, pone Is ati- 
perior to the plan for 13 months of four 
weeks, each month with week-days 
Wed to perpetual dotes. Othero^ptpse 
Urban's day have proposed thtopfen 
witfi the details wprked out in cUffartmt 
ways, m the pre s ent century, Mm» h. 
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Cofk#orth ha* undoubtedly done more 
thatfwny other man to bring its advan- 
ta f i fri n public attention. Mr. Cotsworth 
ha*-#rked out the details in admirable 
with careful regard for usage* 
of tbtrealendar already fixed by science, 
and with a* much respect for tradition 
snd established terminology as is con¬ 
sisted with the essential changes. In 
tubeUmce the plan is this: 

Those months which now hare 30 or 
31 day* would be shortened to 28 days 
eaojfeJike February. The days thus re¬ 
moved, except one (two in leap years), 
would be combined into another month 
of 2# days called “Sol” and placed in 
the middle of the year between June 
and July. With “Sol” in this central 
position rather than at the end .of the 
year, the other months would hold their 
places in the seasons. Thus with each 
month the same length as another, and 
each containing exactly four weeks, the 
problem of uniformity is simply solved. 

T HE problem of fixing die week-days 
to the same dates each year is like¬ 
wise easy. It is logical and desirable 
that the first day of the year should al¬ 
ways coincide with the first day of the 
month and with the first day of the week; 
that is, that January 1 should always 
be Sunday. To accomplish this all that 
is necessary is to give a separate name 
to the extra week-day beyond 52 weeks 
that occurs in every year at present, 
and a separate name also to the addi¬ 
tional extra week-day in leap years. 
Mr. Cotsworth has suggested “Year 
Day” and “Leap Day” as appropriate 
*n this way the one or two days 
t needed for “Sol” would be taken 
up. 

It ia easy to see that then, not only 
would every year always begin on Sun¬ 
day, but each of the 4-week months 
would always begin on Sunday, and 
every week-day would fall on the same 
four recurring dates in every month. 
Saturdays, for example, would always 
be the 7th, 14th, 21st and 28th. Month 


proposes that both be holidays. Thus, 
calendrically, each would have a place 
in a month. “Year Day” would at the 
same time become the 8th day of the 
last week in December, and “Leap Day” 
the 8th day of the last week in June 
every four years. 

The placing of all the present holi¬ 
days on a Monday, as is done at pres¬ 
ent with certain holidays in Australia, 
and the fixing of Easter, if the churches 
agree, complete the details of the plan. 

The manifold benefits which would 
be conferred by a calendar of fixed 
week-days and uniform months in all 
our affairs, public and private, have 
been frequently described and need not 
be repeated here. Various other calen¬ 
dar plans now being urged remedy some 
defects of the present calendar in one 
way or another, but it can be shown 
that there is none other than the 13 
months fixed calendar that can remedy 
all the defects and at the same time meet 
all the four following requiremcnta of 
an ideal universal calendar for our 
civilisation: 

1. Continue to keep the calendar in 
step with the solar year; 

2. Keep the 7-day week as a time 
unit; 

3. Fix the week-days to perpetual 
dates; 

4. Establish uniform months commen¬ 
surate with the weeks. 


From the point of view of these re¬ 
quirements, some of the other pro¬ 
posals are interesting to examine. The 
plan known as the 12 mouth equal-quar¬ 
ters fixed calendar has gained favor 
among those who feel that introducing 
a new month would be too much of a 
departure from tradition to be accept¬ 
able. Under this plan each quarter 
would consist of months of 31, 30 and 
30 days, or in reverse order. Also, as 
in the 13 month plan, a “Year Day” 
and “Leap Day" would take up the ex¬ 
tra week-days. This kind of calendar 
does Numbers 1, 2, and 3, but not 4. 
Only the quarters of the year are com¬ 
mensurate with the week, each having 
thirteen. Its months all contain frac¬ 
tions of weeks and are not themselves 
uniform, as in the present calendar. It 
does not do the whole job. 

N OT a few schemes follow the prin¬ 
ciple of the calendar which we are 
told the Russians are using, dividing the 
year into 12 months of 30 days each and 
placing 5 or 6 holidays here and there 
to take up the slack. The months in 
these schemes are divided into 6 five-day 
weeks or 5 six-day weeks. This prin¬ 
ciple does numbers 1, 3, and 4, but 
fails at 2 It is surely too radical a de¬ 
parture from our hebdomadal rest- 
day system to stand a chance of ac¬ 
ceptance with most of us. 
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cnas would coincide wun wee* ends. 

Since “Year Day” and “Leap Day” 
would need date* as much as the other 
days, he gives the one the date Decem¬ 
ber 29, the other the date June 29, and 


What a contrast bctwatn tha pres¬ 
ent calender (shown above) and 
tha fixed 13-month calendar balow; 
tha ooa a hodge-podge, tha other 
or daily, uniform, and systematic 
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Another scheme quite eloquently ad¬ 
vocated rejects the “Year Day” and 
“Leap Day” principle, and sets up ar¬ 
bitrary calendar years containing an ex¬ 
act number of weeks. It would begin 
with a short year of 364 days, or ex¬ 
actly 52 weeks. The calendar year 
would then divide into 13 four-week 
months without remainder. The one or 
two extra days necessary to oomplete 
the solar year would be set aside in the 
first and following years until they 
amount to a week and then put back 
into the calendar as a 53rd or “leap 
week” every 5 or 6 years. 

Superficially this seems to be an ele¬ 
gant solution of the problem of uni¬ 
formity for a 13-month calendar, with 
the leap week coming only occaskioaDy. 
It has been particularly urged by cer- 
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tain religionists who object to the “Year 
Day” principle because it interrupts 
the perfect sequence of their Sabbath. 
But so many practical objection* hare 
been raised to this solution from scien¬ 
tific, economic, social and religious 
points of view, that one can imagine 
most people preferring the present cal¬ 
endar as less objectionable. Obviously 
it does not meet requirement Namber 
1, and in failing to do so, it it deatared 
with reason that to adopt such a tehatte 
would be a retrograde step in tb* long 
evolution of the calendar to hs present 
state of perfection at a measure of the 
solar or tropical year. 

Certainly a calendar of lend and 
abotx yean would be impracticable for 
'and astronomical purpose*, 
die tropical year m sow 
day* cording to New* 
«$***. The Gregorian leap 
hwbk* omftstkre* Uaplyeam 


in 400 years, so adjusted the calendar 
that ft marches very closely in step 
with this equation, and it will continue 
to do so for quite a long time. It la pos¬ 
sible to adjust ft still more closely by 
a more accurate rule, but the vernal 
equinox, tbe pivot of any tolar calen¬ 
dar, is kept by the Gregorian rale fair¬ 
ly constant to soon Jdarch 21, the 80th 
day in the calendar year. The propos¬ 
ers of the bap-week seftemo teem, not 
to apprehend that, by emitting: free* 
the calendar otto or two days each year 
and then putting back seven of tbem 

iWai.Jwar to year to diflerw* 
dates. Worse than this, if tUs qaftmdar 

> wbjk-fSjR: 

-«t certain iatofraK tora- ■■ 
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tbe 80tb to dm 44th day of tl 
U 'ii < mI year- Such fluctuations of U 


thing, throw, the Nautical 
oonftuion and perhaps, I a 
to marine dlaaMers. -tt*. : 

Some years in such a caleedar tsould 
be 364 days in length, some ffl and 
some 378. Such long and sbak; y«nr* 
would seriously confuse the day 
oount used by astronomers. Sd^yyeart 
are not comparable for econeatb and 
scientific data. No one would kb** Ida 
age with precision. It would qsafose 
the calculation of actuarial tabled pen¬ 
sion plans, annuities and the llka<1Mike 
difficult the fixing of anniversaries and 
dislocate the liturgies of churches. •, 

S OME who are opposed to a fixed cal¬ 
endar advocate the adoption of the 
foregoing leap-week scheme for business 
uses only, leaving the present calendar 
as ft la. As a means of obtaining the 
advantages of fixity, as they conceive 
them, they have devised a system for 
numbering the weeks by the number 
of their Sunday in the year and desig¬ 
nating dates by them. Such a week- 
numbering and week-dating system, ft 
is claimed, would give the advantages of 
a fixed calendar because days in num¬ 
bered weeks would have a permanent 
relation from year to year, and what 
are defined as “permanent schedules’* 
of business and community events could 
bo satisfactorily arranged. They sug¬ 
gest that this system, extensively- used 
by basinets, would come to be used by 
the public. An example given is “F-51- 
1931,” or Friday of Week 51. as the date 
of Christmas this year. A fair held from 
Monday, August 10 to Saturday, Aug¬ 
ust 15,1931 would be dated as Monday 
to Saturday of Week 32. Such events, 
ft is suggested, could always be bald 
according to a numbered week. 

The advocates of this scheme prob¬ 
ably am not aware that similar dating 
schemes have already been tried by 
butinesa concerns n 


. tteeesaa^:: 
cumulate t 


o-weefc period system, and given up as 
impracticable. Experience has shown 
that confusion and mistakes occur when 
dates such at 44 (4th period. 6th day) 
also have to be referred to by the dates 
of the regular calendar, ** is often nec¬ 
essary in actual practice, further, no 
solution 1* offered for th* dfficufty of 
i .add other anniversary dales 
to 4'Afferent week-day each ■ 
drifting from one numbered 
,_ r —... another and in smna.Cfifo 
from-btftf 4-week period into number. 
The Utter inescapable difficulty istose 
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if ev«*y week of the weekly cycle la to 
be ooohted and numbered according to 
its Sonttay, one week or another that 
follows.* Week 52 and ia partly in one 
year and partly in another, must be 
omitted'ifrom the count, eke the follow¬ 
ing yen* will have a Week 53. Pre- 
sumaUgtthe proponents do not intend 
to hav*i^u omit a week from the count, 
but on>fhe other hand if one is not at 
some tijue omitted, the end of Week 
52 wilpalways drift back to December 
*' * ing a complete week at the end 
sar. A Week 53 is inescapable, 
week Christmas will fall. In 
rords, Christmas can not regu- 
fall in the same numbered week 
year (Week 52) without leaving 
one week of the cycle unnumbered from 
time to time. 

Again, if the scheme does omit a 
week, as is perhaps inadvertently the 
way the proponents arrive at their il¬ 
lustration “F-51-1931,” it is easy to show 
that Christmas can not regularly fall 
in Week 51, but sometimes in Week 
52. Likewise, it is easy to show that 
Week 32 as the date of the August fair 
will in some years become Week 33 
unless the number of one week is from 
time to time omitted from the cycle. 
In either case, arranging schedules of 


fairs and the like by numbered weeks 
compels them to fall on a different set 
of calendar dates each year. It is diffi¬ 
cult to see just where the character of 
permanency resides in this scheme. 

Indeed, it seems fantastic to suppose 
that the public would welcome any sort 
of week-dating system as a convenience. 
Without referring to a complicated, an¬ 
nually-changing, printed calendar on 
which the weeks are numbered and 
graphically distinguished from the 
months which they overlap, who of us 
could easily remember in what part of 
the year or in what month the 39th week 
would fall, for example, to say nothing 
of having to keep account of the irregu¬ 
larly recurring Week 53? The whole 
scheme obviously not only fails to meet 
requirements No. 1 and No. 3, but as a 
device for remedying the defects of the 
present calendar is “confusion worse 
confounded." 

Still other schemes, without altering 
the length of the year, provide for great¬ 
er uniformity of months or quarters as 
far as possible, without taking up the 
extra week-days with special names. 
These fail, of course, to meet require¬ 
ment No. 3. We should still have 14 
different calendar patterns. 

The delegates to the Geneva calen¬ 
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dar conference will doubtless thresh out 
the advantages and disadvantages of 
all these propoeak and make a decision. 
The program k for them to consider 
‘ calendar simplification from the eco¬ 
nomic and social viewpoint, and draw 
up a treaty for the ratification of Gov¬ 
ernments with an agreed date for put¬ 
ting the improved calendar into effect. 
The Conference, of course, will take 
into consideration the views that may 
be expressed by interested religious 
bodies in so far as any change may af¬ 
fect their creeds, dogmas, or traditions, 
For putting a new calendar into effect 
legislation to legalise the changed dates 
is all that is necessary. The inconve¬ 
nience of adjustment would quickly dis¬ 
appear. 

D R. CHARLES F. MARVIN, Chief 
of the United States Weather 
Bureau, and, I believe, our foremost 
American authority on the calendar, has 
suggested a time and way for putting 
a fixed calendar into effect which is of 
must interesting significance to Chris¬ 
tianity. It happened that the Gregorian 
reckoning adopted in 1582 A.D. cor¬ 
rected the Julian reckoning only as far 
back as the year 325 A.D., the year of 
the Council of Nicaea, when the rule for 
fixing Easter was established. Pope 
Gregory made this much needed correc¬ 
tion by dropping 10 dates from the 
Julian calendar, so as to restore the 
vernal equinox to March 21, its date in 
325 A.D., and re-establish correct dates 
for the Easter festival. If, however, he 
had dropped out two more dates, he 
would have corrected the Julian reckon¬ 
ing back to the year 1 A.D. 

Dr. Marvin suggests that these two 
dates could now be dropped in connec¬ 
tion with the adoption of a new calen¬ 
dar, thus making our chronology exact 
from the beginning of the Christian 
Era. If the dates December 30 and 
December 31 of 1935 were omitted, and 
the first “Year Day” inserted as Decem¬ 
ber 29, then January 1, 1936 would be 
Sunday. If thk were done, it is of re¬ 
markable interest that every year in a 
fixed calendar started in 1936 would be 
an nxact counterpart of the year 30 
A.D., the last year of the life of Christ. 
The Crucifixion occurred In that year 
on the 97th day which was a Friday and 
the Resurrection on the 99th day which 
was a Sunday. If the new fixed calendar 
were started in the above manner, these 
two days would always be Friday and 
Sunday respectively, always the exact 
anniversaries in day name and number 
in the year of these two fundaments! 
events in the history of Christianity. 
Instead of the present wandering date 
for Easter, the festival could always be 
celebrated on thk true anniversary 
Sunday. If the churches agree, it 
would be simple under a fixed calendar 
to fix a permanent date for Easter. 












TONS OF HUMAN HAIR IN INDUSTRY 


r f the city of Augusta, Georgia, famed 
for fair skies, magnificent pines, and 
superlative winter golf, is a unique, 
little known, and interesting industry 
conducted by the Southern Press Cloth 
Manufacturing Company. Tho finished 
product is a coarse, tough fabric known 
as “oil press cloth,” woven of Chinese 
hair. The cloth is used for the extrac- 


By GRACE LOCKHART 


of which are located in Augusta. The 
oils and their derivatives are used for 
many purposes such as salad oils, short¬ 
ening, butter substitutes, soap stocks, 
paint bases, and medicinal compounds. 

Formerly the individual landowner, 
needing essential oils, crushed his oil¬ 
bearing seeds in hand presses. For pro¬ 
duction in commercial quantities, the 
hand press was, of course, 
wholly inadequate. Gradu¬ 
ally was developed the pres¬ 
ent powerful hydraulic press. 
To meet the requirements of 
the hydraulic press, “oil 
press cloth” was designed 
and perfected. Thereby was 
opened up an Important new 
market for Chinese hair, dis¬ 
covered to be the most satis¬ 
factory fiber for withstanding 
the terrific heat and pressure 
which the cloth is sub- 
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operated gate into what is knot& as a 
press former. Here, wrapped impress 
cloth, and placed on a steel psflj it is 
charged into the press. When the fress, 
which consists of about 15 boxes Sepa¬ 
rated by steel plates slotted for dpin- 
age, is completely charged, hydrlpllc 
pressure is applied at from 3500'to 
5000 pounds per square inch. It re¬ 
quires from 20 to 30 minutes for the 
press column with its slotted plates 
and charge of meats to move up and 
back down again. 

Although apparently level in the 
boxes when the press is charged, the 
meats, when pressure is applied, begin 
to seek a true level. This stretch-out is 
known as the “crawl of the meats,” and 
the pressure in every direction subjects 
the cloth to terrific strain. The increas¬ 
ing temperature of the meats to about 
240 degrees, Fahrenheit, during the 
process, through reduction in volume 
and increase in density, adds heat to 


tion of oils from vegetable seeds— 
cotton-seed, flaxseed, linseed, copra, the 
cohune nut, and the sunflower seed— 
and, in some forms, in pressing vinegar, 
syrups of various kinds, malt liquors, 
cocoa-butter, glucose, and similar in¬ 
dustrially pressed products, where a 
medium is required that permits free 
drainage and is able to withstand great 
pressure and extreme changes in tem¬ 
perature. 

T HERE are only four plants in the 
country engaged in the manufacture 
of press cloth, and of the 3,000.000 
pounds of Asiatic hair imported an¬ 
nually for press-cloth purposes, the 
Augusta plant uses a large proportion. 
Its busy looms last year turned out 133 
lineal miles of this strange fabric, suffi¬ 
cient to carpet the fairways of both 
championship golf courses at the Au¬ 
gusta Country Club. 

Based on the Bradford draft system 
of wool spinning and weaving, press 
cloth la made in this country in Georgia, 
Texas, Louisiana, and South Carolina. 
Abroad, important plants are located 
chiefly in France and Germany. Augusta 
is the second largest inland cotton 
market,in the woHd, receiving 1000 
bales every day including Sundays* and 
the press cloth factory, established in 
the year 1916 near the Carolina pied¬ 
mont section, is a highly important link 
in the economic chain of cotton-seed oil 
mills. Of these there are some 600, five 
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An eight-presa mill, operating bn 
standard schedule, can put through 25,- 
000 tons of cotton seed in a seven- to 
eight-month, season. Out of this quantity 
are produced 7,500,000 pounds of crude 
oil—about 300 pounds of crude oil to 
every ton of seed. 

The cotton-seed meats are first run 
through a crusher where-the oil'cells 
are lltertllv “Unlocked.” The mass is 
then heated in steam sectional cookers 
to about 180 degrees Fahrenheit, whence 
it emerges through a mechanically 


strain. The ammonia content, high de¬ 
gree of moisture in the seed, and free 
fatty add in the oil tends further to¬ 
ward the destruction of the cloth. The 
average life of pres* cloth under or¬ 
dinary cotton-seed oil milling conditions 
is 7 to 15 days. Under linseed-oil milling 
conditions, the doth lasts considerably 
longer. Usually it burns out before it 
disintegrates or wean out. 

Thus it may be seen that no ordinary 
fiber can be used for the manufacture 
of press cloth. In the early day* of press- 
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cloth, manufacture, Russian camel’s 
hair ifras considered the peer ol libers. 
Presscloth, first manufactured in this 
count)* toward the end of the 19th 
Centucy. was made almost entirely of 
this njsterial. During the World War, 
howevfer, camels were used as beasts of 
burdai in the Russian unities for trans¬ 
portation of munitions and supplies, 
and were rapidly slaughtered in battle. 
As u result of the extinction of the 
Rusa&n herds, it became practically im- 
poswle to obtain camel’s hair for com- 
merdal use. 

\f usual, necessity was the mother of 
!%■ invention. The industry looked 
ajound for substitutes. Chinese camel’s 
hair was tried first. But the herds were 
relatively small and the quality of the 
hair not as suitable. At one time or 
another various fibers had been tried 
and found wanting—cotton, horsehair, 
cattle tails, wool, mohair, and llama 
hair. These had proved eitiier too costly, 
or too easily destructible. Finally press- 
cloth analysts experimented with Chi¬ 
nese human hair. Perfect! 

Of the several types of human hair 
used for commercial purposes—Italian, 
Czechoslovakian, German, and Asiatic 
—oriental hair is markedly superior 
for press-cloth purposes. Grown on the 
heads of people born to manual labor 
and outdoor life, it has tnoro resiliency, 
greater tensile strength, is larger in 
diameter, and has more oil cells to the 
strand than average human hair. Like¬ 
wise it has none of the brittle tendencies 
common to horsehair, cattle tails, or 
hog bristles. 

Cultivation of hair, therefore, is an 
important business to China's millions. 
The general opinion that queues fur¬ 


nish the bulk of the shipments is in¬ 
correct. In 1910 Manchu orders against 
this sign of bondage occasioned mil¬ 
lions of queues to be lopped off which, 
incidentally, were cashed in by the mil¬ 
lions for a bowl or two of rice. Since 
that time women have almost entirely 
monopolized the sale of human hair. 
Eight- to fourteen-inch hair is the de¬ 
sirable length for press-cloth use, the 
average feminine Chinese head produc¬ 
ing 10 or 12 ounces of hair a year. 

The hair is gathered in China’s sleepy 
interior, and from her far outposts by 
oriental dealers who have built up 
their business through the years. They 
are more or less vague about the hun¬ 
dreds of thousands of families from 
whom they obtain hair of the required 
length and consistency. 

So-called “sidewalk barber simps” 
are common in China, a “seat on the 
curb” as it were, where the barber cuts 
his customer’s hair for the value of 
the hair. Then there is the itinerant bar¬ 
ber who goes to his customer, and who 
ruts tresses for their market value. 

So in various and devious wuys and 
means the hair is guthered. Thence it 
passes through the hands of countless 
middlemen, is sorted, graded and pre¬ 
pared for re-sale to the Chinese mer¬ 
chant. Next it is carted by mule or cam¬ 
el, floated on a Hat boat, or freighted 
in junks to a central city or point of 
navigation. 

Arriving at the factory the bales arc 
unpacked and the bundles sorted, dust¬ 
ed, and cleaned. The hair is put through 
a scouring machine, washed in water, 
and dried. Then it is blown by com¬ 
pressed air through a pneumatic tube 
to the processing department where it 
is neatly combed with a giant comb hav- 



Qm of the used hi ths preparation of prast doth from Chinas* hair. 

Mars ch* cboasd and 'stretched hair is twbmd into strands of 2, 3, or 3 pUss 
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ing steel teeth, and “drawn”; that is, 
its length increased and its diameter 
decreased. It is now ready for spinning. 
By a reducing process the diameter of 
the spun hair is further decreased, and 
the strength increased by twisting into 
2, 3, or 5 ply threads. Finally the sep¬ 
arate strands are twisted together to 
form the finished yarn. Out of this yarn, 
press cloth is woven on massive looms 
in widths ranging from 11% to 22 
inches and in single or double thick¬ 
nesses, with heavy center and light edge, 
t ' " light center and heavy edge, in 
t or diagonal weave as is re- 
t d. The cloth is woven in con- 
t us lengths and wound in rolls con- 

t ig about 400 feet. 

B ECAUSE of the distance of the 
s« supply—it is 15,000 miles 

from the farthermost point of supply 
to the Augusta mill—it is necessary to 
keep the hair crop moving smoothly 
through the channels of trade. A rea¬ 
sonable slock must be kept on hand, 
and in process of production and {[■&* 
tribution. Commitments must be made 
far enough ahead to ensure a steady 
supply on hand at orderly spaced in¬ 
tervals without overstocking the shelves. 

Gold paper scrolls, hand lettered in 
Chinese symbols, hang in the office of 
Mr. Fielding Wallace, president and 
owner of the Southern Press Cloth 
Manufacturing Company, presented to 
him at the conclusion of a year’s busi¬ 
ness transactions between East and 
West. They say: 

“Alert by activity you have achieved 
success and your ancient repute is root¬ 
ed like an oak.” 

“May you forever gain wealth and 
vast estate, winning the trust of alL” 





THIS NEW BIG BUSINESS OF GARDENING 


By ARCHER P. WHALLON 


H e «u . 

figure, a* be eat with hunched 
back on the teat of his ram¬ 
shackle wagon. His strident voice vied 
with creaking wheels, as the bony horse 
plodded its dejected way up and down 
the streets of the old home town, in¬ 
viting thrifty housewives to penny- 
pinching dickering for potatoes, cab¬ 
bages, beets, carrots, turnips. 

Such was, and possibly even now is, 
the mental picture carried by most of 
us of the market gardener, a sorry old 
fellow, peasant-like and humble, will¬ 
ing to bend his back in interminable 
weed-pulling for a pittance, flattered by 
the condescending patronage of main- 
street magnates, the butt of small boys’ 
pranks, and of his more fortunate 
neighbors’ commiseration. 

He still survives, but only as a curious 
and archaic figure. In the present-day 
production of vegetable crops, his place 
is inconsiderable. The one-time job of 
manual drudgery has grown up into a 
mechanised industry in which the poor, 
old, hoe-wielding gardener has scarcely 
a larger place than has the village 
blacksmith in the modern steel industry. 

nnURN now to modern scenes: green- 
A house ranges that rival in sise and 
value large manufacturing plants; a 
fleet of 124 large tractors run by a 
canner of sweet corn and peas; 400 
acres under the overhead irrigation pipe 
lines of a New Jersey gardening corpo¬ 
ration; 250 acres of onions in a block 
cared for by a fleet of 20 garden trac¬ 
tors; a grower of 175 acres of dandeli¬ 
ons—truly, It seems, the modern vege¬ 
table grower is a big business man. 

This transformation of individualised 
manual drudgery to a large 
scale mechanised industry, 
though it really began a 
quarter of a century ago, 
has had a meet pronounced 
acceleration in the past 
five years. Several inter¬ 
locking influence* have con¬ 
tributed: the development 
of efficient methods in the 
transportation, preservation, 
and marketing of fruits 


innovations—the modern greenhouse, 
sprinkler irrigation, the garden tractor 
and its allies—in a way that would once 
have been thought impossible; and the 
introduction of many new and improved 
vegetable crops. 


„ pro¬ 

nounced ehange in Amer¬ 
ican diet and living condi- 



d*ti tractor, the modern far 


It seems almost incredible that New 
Yorkers are now devouring head lettuce 
and melons by the car load, grown in 
a region 3000 miles away that scarcely 
more than 50 years ago was marked on 
the maps as the “Great American 
Desert.” There is also no small contrast 
between modern refrigeration and ator- 
age methods and that of the French¬ 
man, M. Rose Gharaeux, who in 1852 
invented a device for the display and 


the conquest 
F Intensive cultivation by 


agriculture; 
<4 Intensive 



conservation of fresh grapes—sit 
fitted with rows of bottles of waterjh 
holding ita portion of fruit-bearingui 
Progress continues. To the refrig 
railroad car has been added S 
frigerator motor truck. Dry Ice (aid 
carbon dioxide) and Silica Gel p 

still further facility in the tram..._, 

tion of fresh produce from the grower’s 
fields to the grocer’s counters. But there 
is no pause here. Before me is an ad¬ 
vertisement in a French horticultural 
publication offering airplane delivery 
of flowers and planta; in Germany, a 
considerable quantity of perishable 
fruit is now being shipped by air. In 
one case reported, 800 pounds of Ger¬ 
man strawberries, shipped from Berlin 
in the morning, arrived at Copenhagen, 
Denmark, in three hours. Thirty hours 
would have been required by rail. 

I T is impossible to foretell what the 
effect of rapid air transportation of 
southern grown fruits and vegetables 
will be. It will undoubtedly influence 
the business of the northern grower, 
the greenhouse man, and the canner. 
But it- is unreasonable to expect that 
these branches of the vegetable industry 
will not be able to survive this increased 
competition, for each has its own field 
of advantage. Closer territorial speciali¬ 
zation may follow, the commercial pro¬ 
duction of different crops pTobably 
being more closely restricted to regions 
particularly well suited to their growth. 
Understand, also, that the advantage of 
the greenhouse man is not merely that 
he can grow crops “out of season,” for 
the term “season” with regard to most 
vegetables is becoming obsolete, but 
that with his superior control of grow¬ 
ing conditions, he can pro- 
duoe vegetables of a quality 
unapproachable by the out¬ 
door grower in any climate. 

Furthermore, the canner’* 
business 1* not the mere 
preservation of fruits and 
vegetable*, but the r 
factnre of ' * 
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_n’* pred&M- 

tion for “cooking with a 
t opener” by peeking 
imed ho llrd potiinni. ^*e > 
mutant far making *' 
Mo salad,” mid on* need 
t inspect the sfaebaa of 
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• ■Ingljgfi n t c Um grocery to eee how 
thoroug^ay "'me canning trade ha* 
searched? the 1 cooking lore and the 
kitchen art of the four corners of the 
globe. f 

Coincident and closely linked with 
this change In the production and die- 
tributioofoi? fruits and vegetables, a 
marked Change in the American diet 
has takoft place. To this, better living 
conditiasfc, Detter home heating, a de¬ 
cline in£ht necessity for hard manual 
labor, dfetter understanding of the 
nature an balanced protective diet and 
of themHe of vitamins, have all con- 
trlbutmLifla most every trade the old, 
hardjMtf)j|, energy-consuming, manual 
labqf jebrqre being eliminated, and the 
great mass of working people no longer 
have the ravenous appetites of wood- 
choppers and roustabouts. Carried 
about fa> automotive vehicles, we no 
longer have to feed heavily to com¬ 




pensate for the energy lost in walking; picker, and combine—and he will a 


A profitable crop of choice greenhouse cucumbers showing the stick and ~— 
head wira-mash support. No«ics the sprinkler irrigation pipa in operation 

om and grain growing—tractor, corn production increase the efficiency of the 


in well heated homes, we need not 
practice the meat gluttony of the Es¬ 
kimo to keep 
We are becoming increas¬ 
ingly epicurean, and where¬ 
at the o|g diet consisted 
primarily of bread, meat, 
potatoes, coffee, and sugar, 
we are now eating more 
fruits am) vegetables. This 
change in diet is beginning 
to influence crop produc¬ 
tion; it shows in the low 
price qf wheat and corn, 
and wilt tend to restrict 
staple crop production 
further. , 

Another factor is the re¬ 
adjustment of agriculture ^ 

caused by the rapid exten- advant 

"ion of the use of large 
automotive machines, particularly in 


worker and eliminate risk and loss. 


find 10,000 dollars’ worth of machinery Peat pots, hotbeds, and greenhouses 

on his hands. This is impossible to the assure early starting and safe maturity 

of crops. Hotkap plant pro- 
•ctors protect them from 
-ost and insects. Automo¬ 
ve plant setters set such 
nail plants as celery, on- 
>ns, and lettuce as close 
) four inches apart in the 
>w. These machines steer 
themselves across the field 
ind for precision and deli- 
cy of touch rival the 
mplicated automatons of 
) textile and printing 
ides. 

Mulch paper 

ground, conserves soil moit- 

A large dm, riding-typ. powerful g.rden tractor _ used . ... / B,S WOe . d S rowth ’ 

advantage for pulling an efficient field crop spraying outfit «* eliminates the larger 

share of cultivation. Over- 
large proportion of eastern farmers cul- head sprinkler irrigation systems assure 


i belts. This tivating from 40 to 80 acres. 


a crop regardless of drought, and give 
e door frost protection. Tractor-mounted spray- 
pened. ers and dusters defeat insect and fun¬ 


is gfeadgmly forcing small farmers out But if, to the small farmer, one door frost protection. Tractor-mounted spray- 

of gndttwnd staple crop growing and is being shut, another is being opened, era and dusters defeat insect and fun- 

inte httglsive cultivation of fruits and The man who cannot afford a 4000- gus foes over 20 or more acres a day. 

vegetabps. The capital requirement for dollar tractor and combine harvester Revolving comb weeders pull weeds 

effieianj^gratn growing is rapidly be- outfit, can use to advantage a 300-dollar from the onion rows and do away with 

comfcMj 1 by far too heavy for the small garden tractor, and will often be able hand weeding. The electric tomato pol- 

fariMK Let a man try to equip himself to produce a much more profitable crop linator assures full crops both in the 

with i^e large modern machinery for if he abandons com and grain growing greenhouse and in the open air. Ethyl- 

entirely. This garden ene gas blanches celery and ripens 

tractor, with the great and colors melons and tomatoes. Still 

variety of auxiliary the list is incomplete—vegetable wash- 

equipment now avail- era, sorters and graders, bunch tyera, 

able, enables one man onion set planters, soil shredders, bulb 

to accomplish as much planters, onion toppers, canning plants 

as could 10 men work- —these and more show how completely 

ing with the old man- the work of the gardener baa been 

power gardening Imple- mechanised, 

ments. Ft is now poasible 

for the Small fanner to \v/HERE the old time gardener was 
cultivate the tame acre. vT restricted to the old home town 
age 18 fine garden crops or to the tender mercies of city < 
that his father did in mission Merchants, his successor now 
general farming. market* his product by motor track 

imtdeh ntnir layer. As the paper Other technical de- over a radius of a hundred mites, and 

Mjaefeit plows threw soil on its edpss to koUk velopmenu in vegetable if hit produce fails of ready tale, his 
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plant 

i R Into a non- 
perishable product. The 
vegetable grower i§ no' 
longer help lea* In a 
buyer’s market. 

Now this long array 
of gardening equipment 
is not really as formid¬ 
able and forbidding to 
the beginner of small 
means as at first thought 
it might appear. The ini¬ 
tial capital requirement 
is small in relation to 
the else of the opportu¬ 
nity and the possibility 
of quick returns. Most *“* 

of the units are small 
and inexpensive, and it is not neces¬ 
sary for the beginner to have every¬ 
thing at once. 

For the man who Is willing to work 
rented land, and who is able to hire 
his plowing done, 200 dollars is enough 
to start business. This will more than 
buy a small garden tractor and all the 
necessary cultivating tools. Tractors of 
this type are usually fitted with 2% 
horsepower motors and weigh around 
200 pounds. They are loo small and 
light to do much plowing, but are en¬ 
tirely practical for row crop cultiva¬ 
tion, and fleets of a dozen or more of 
this size of tractors are used by many 
large growers. 

I F one raises crops drilled in the row, 
a seeder costing around 20 dollars 
is necessary, but if operations are at 
first restricted to hill-planted crops 
such as potatoes, sweet corn, melons, 
cucumbers, squash, tomatoes, peppers, 
egg plant, cabbage, cauliflower, and 
broccoli, even this is not required. All 
these and more can be taken care of 
with the small cultivating tractor, some 
kind of sprayer or duster, and some 
cheap, simple hand tools. A 10-acre 
crop is well within the capacity of such 
an outfit 

The equipment of the man who does 



his own plowing and heavy work and 
is entirely independent is naturally, 
somewhat more expensive. He has the 
choice of three alternatives. He may 
invest in a medium or large size gar¬ 
den tractor outfit or in the British- 
built once-over rotary soil tiller now 
being introduced in this country, or he 
may prefer to buy a used regular farm 
tractor to do the heavy work and a 
small garden tractor to do cultivating. 
In any case, the price of a very com¬ 
plete outfit will not be far from 500 
dollars. 

There is, of course, no plain line of 
demarcation between medium and 
large garden tractors, a progressive 
gradation in power and price being 
available. Those of three or four horse¬ 
power, costing from around 250 dollars, 
pull eight-inch and ten-inch plows in 
ordinary plowing. The larger, five to 
ten horsepower machines handle regu¬ 
lar two-horse farm implements and ten- 
inch to twelve-inch plows in practically 
any soil. Most of these larger tractors 
are available in riding as well as walk¬ 
ing designs, and the largest, a ten horse¬ 
power riding tractor, might better be 
termed a small farm tractor, as it is 
suitable for serving as the main power 
plant for 50-acre farms. These larger 
garden tractor* render tbe grower in- 
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dependent of outside he}p, b 
the larger of them are sen 
and awkward for culth 
plants in narrow rows, such ^ 
ample, muck-land onions. 

The plain fact is that t 
to plow with a single « 
ten-inch plow is a time-kl 
silion, impracticable except i 
places. For many a grower 1 
efficient plan would be the ptu_ 
a used two-plow farm tractor, fc 
pending upon the small g 
for row cultivation. 

The economic and sociat. s 
the garden tractor is no small 1 
It will enable thousands of<snbl 
ites and small land holders^ to 1 
the keeping of a single hordb wou i 
impossible, to put their land under re¬ 
munerative cultivation. Many families 
of this class, though their usual main 
income is from industrial employment, 
will be able in emergencies to maintain 
themselves from the products of their 
own land. The garden tractor Is clean, 
it requires but little storage space, it 
does not demand daily care, nor does 
it “eat its head off while idle.” 

O NE more factor should not be over¬ 
looked. The gardener’s field of op¬ 
portunity is being enlarged, and the in¬ 
creasingly epicurean instincts of the 
public are being met, by the introduc¬ 
tion and commercial cultivation of many 
valuable new crops unknown to our 
fathers. Escarole, the French globe 
artichoke, Chinese celery cabbage, the 
Italian vegetable marrow, casaba and 
Persian melons, Calabrese sprouting 
broccoli, Florence fennel, the cultivated 
dandelions, and Witloof chicory, now 
rival In market possibilities the familiar 
vegetables cultivated for a century. 

All things considered, it Is doubtful 
if there is open to the man with small 
capital another opportunity tto get a 
start in business for himself with such 
a reasonable hope of ultimate indepen¬ 
dence, as this new big business of vege¬ 
table gardening presents. 



FROM THE ARCHEOLOGIST’S NOTEBOOK 


Bowl with Cow 

T HE collection of the late Theodore 
M. Pavia, after years of litigation, 
has cotte into possession of the Metro¬ 
politan* Museum and contains priceless 



Figure 1 


treasures of Egyptian Art. In 1902 Mr. 
Davis obtained a concession to excavate 
in the Valley of the Tombs of the Kings 
at Thebes. One piece, a shallow bronze 
bowl (Figure 1) has a cow in the cen¬ 
ter, crowned with the horns and disk 
of the goddess llat-Hor. 

Home of a Notorious Roman 

A NZIO is almost due south, 36 miles 
l from Rome, on the Mediterranean 
Sea. It is the ancient Antium and has 
a long and interesting history. It became 
a fashionable summer resort of the 
Romans towards the end of the republic. 
Both of the bad emperors, Caligula and 
Nero, were born here. The latter, indeed, 
had a special affection for the town, and 
built an artificial port and a splendid 
villa in which he received the news of 
the burning of Rome. This villa is now 
being excavated and magnificent pave¬ 
ments and mosaics (Figure 2) of the 


Imperial Age have been uncovered. Our 
illustration shows one of the patterns 
and the remains of the walls. Nero’s 
harbor was about 150 acres in area and 
was protected by a breakwater of which 
traces are still visible. Anzio is still a 
popular summer resort. 

Lid of Canopic Jar 

O NE of the masterpiece* of the Davis 
collection is the lid (Figure 3) to a 
Canopic jar. Found in a tomb excavated 
by Mr. Davis in 1907, it is a portrait of 



Figure 3 


the pharaoh Akh-En-Aten who at¬ 
tempted to substitute a monotheistic 
cult of the sun's disk for the old gods. 
The sculptor has softened the peculiar¬ 
ities of bis subject, often exaggerated. 
The material is alabaster and the eyes 
and eyebrows are inlaid. 




A Roman Portrait 

A BEAUTIFUL Roman portrait bust 
(Figure*) of the early 3rd Century 
A.D. has been acquired from the Baron 
Heyl collection. The height is 26 inches, 
the marble is white and fine grained and 
the flesh is differentiated from the coars¬ 
er texture of the drapery by a light 
polish. An interesting attempt was made 
to imitate the mobility of the living eye 
by the ubc of two intersecting drill holes 
to mark the position of the pupil. The 
bust produces an air o( femininity 
and gentie melancholy rare for the time. 



Chinese Head-dress Ornament 

C HINESE jewelry of the T’ang Dy- 
nasty (618-906 AD.) is highly 
artistic, though bixarre, as is shown by 
one of the examples recently acquired 
by the Metropolitan Museum of Art. 
The Chinese rarely employ precious 
stones, with the exception of pearls as 
in the present case (Figure 5), where 
the phoenix (symbol of good fortune) 
has pearls set on the tail-feathers. The 
filigree work is of exquisite workman¬ 
ship, comparable to fine chain mail. 
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MAN S INSECT ALLIES* 

By G. RAWSON, from Scientific Data supplied by G. LIGHTFOOT, 
a Member of the Australian Commonwealth Prickly Pear Board 


AUSTRALIA ha* been termed a land 
of peat*, mostly imported from 
other countries. Not the least of 
these is the prickly pear, a plant of 
American origin belonging to the cactus 
family (Cactacea) , a species which has 
spread over 50,000,000 acres of land in 
Queensland and New South Wales, and is 
known throughout Australia a* the pest 
pear, or more simply, “the pear” (Opun- 
tut inermit). A century and a half 
ago, when Australia was first colonised, 
the cochineal industry was a monopoly 
of Spain and Portugal; cochineal, of 
course, being a red dye obtained from 
an insect which lives exclusively on cer¬ 
tain kinds of prickly pear. When the 
first fleet landed at Sydney in 1788, 
there were landed also specimens of the 
insect and pear privily obtained by the 
commander in Brazil on the voyage out, 
it being hoped to establish the cochineal 
industry at Botany Bay; but the plant 
and insects died, and for the time being 
Australia remained free from the pest. 

F IFTY years later, a Dr. Carlisle, mi 
grating in a sailing-ship to Australia 
from England, took with him, and care¬ 
fully tended on the long voyage out, a 
rare plant in a pot. He settled at Scone, 
some 200 miles north of Sydney, and 
the doctor’s gardener, enamored of the 
strange plant, carried it about and es¬ 
tablished it here and there, expecting 
it to be a good reserve food for stock in 
a dry year. Other plants found their 
way into Queensland farther north. 
They spread rapidly far and wide; the 
climatic and soil conditions suited the 
pear; soon it established itself every¬ 
where, and about 1870 it 
was found that the pest had 
got beyond control. 

From then on the pear 
rapidly spread throughout 
the sparsely inhabited hin¬ 
terland of Queensland; it 
advanced in every direc¬ 
tion; it grew with amazing 
rapidity; it was extraor¬ 
dinarily prolific; there was 
no stopping it; farmers and 
gratters were in despair. 

Forty yarn latex—in 1910 
—it was es tim a te d that the 
pear had ms&m 20,000,000 
acreo, and was advancing at 
the rate of ^000000 acres 


yearly. Over 30,000 square miles of ter¬ 
ritory had been invaded. By 1916 nearly 
23,000,000 acres had succumbed to the 
pear, or 6,000,000 acres more than the 
total area under crops in the whole of 
Australia. 

What is this terrible pear? It is a typi¬ 
cal giant cactus armed with needle- 
shaped and powerful spines and bristles. 
These spines can penetrate a stout boot 
sole; the bristles are barbed, and, once 
they enter the skin or clothing, are not 
easily removed, and will cause serious ir- 
1 nation both to man and beast, and even 
illness. The flower is a large, yellow blos¬ 
som, and the plum sized fruit is pear 
shaped—hence the name. The plant is 
drought resistant, and makes a dense 



tag oat tbs interior of tbs cactus 



growth of considerable height, 
ing an impenetrable jungle of vea 
Once the authorities had | 
aware of the enorm 
plant and its devastating . 
steps were taken to deal with it 
eminent Prickly Pear TravelidT 
mission was set up, which travel! 
the world in 1912-14 studying the plant. 
An immense amount of information was 
obtained, particularly from the dulled 
botanists of the United States. Two solu¬ 
tions of tho problem presented them¬ 
selves. The pear could either ba econom¬ 
ically utilized, or it must be eradicated. 
Experiments were made to apeertain 
whether it had any marketable gr useful 
qualities, but research failed to estab¬ 
lish any means by which this iounense 
area of plant growth could be economi¬ 
cally exploited. Nothing remained but 
to attempt to eradicate the pest, 

E LABORATE machines were con¬ 
structed for cutting, breaking 
down, rolling, and destroying the, pear. 
Powerful tractors were brought ujp and 
attempts made to drive them through 
the jungle of growth. Teams of kyBocks 
were harnessed to hetvy logs by afeains 
in such a way that the log worked at 
the side. But ail these method*^proved 
inadequate to the tremendous task of 
destroying the pear over 50,(ftM£00 
acre*. Mechanical means and 1 
and animal labor having beeO| 
doned, chemical poisoning was ij 
tempted. Injection and aprayi 
seulc compounds proved effete 
the method was found very costly 1 
two pounds ten shillings to four pc 
per acre) and other d 
vantages accompanied I 
unrestricted use of ar 
The discharge of potei 
vapors was tried, but J 
found wasteful and i 
dent, and only sattef d 
with a very light brel 
the desired direction | 
k was decided tl 
by median! 



Commonwealth were 1 
\ The Goveramen 


Queensland and New 9 
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Wale* Mrs assisted by the Common¬ 
wealth Qbvernment; all the best scien¬ 
tific braid* were enlisted; funds were 
provided fier a new campaign, and a new 
method ija* decided upon—biological 
control. Qte Traveling Commission had 
found tlu$ in India and Ceylon the tree 
pear had* in many localities, been al¬ 
most exjftrminated by a cochineal in¬ 
sect Aolfcidlngly, segments of the tree 
pear will solonies of these insects were 
sent to Queensland from Ceylon, and 
also fran South Africa. Tests were 
made, fat alas! the insects could not 
even IS Induced to feed on any kind 
of prSkly pear except the tree pear, 
and ’the pest pear had triumphed 
oncegl again. What was to be done? 

Biemies of plants fall 
inti two classes—those 
which live on a great 
variety and are termed 
“omnivorous vegetari¬ 
ans," and those which 
live only on a single type 
of plant and are termed 
“restricted vegetarians.” 

Obviously, a restricted 
vegetarian had to be 
found. But there were 
difficulties, and not the 
least was the fear of in¬ 
troducing some new pest 
worse than the pear pest 
itself. 

Consequently, in seek¬ 
ing a “restricted vegeta¬ 
rian” which would prey 
upon the pest pear and on nothing else, 
the greatest caution was required. “Bio¬ 
logical control” promised the only hope 
of success, but the insect itself must be 
completely under control; must do its 
work and then die I An experimental 
station was set up, and insects and para¬ 
sites of all kinds were imported from 
North and South America. From ex¬ 
haustive tests there emerged a faint ray 
of hope in the shape of “Cactoblastis 
cactorum.” Soon this stout-hearted little 
insect began to be regarded as Aus¬ 
tralia's “white hope” in the fight with 
the pear. He is extraordinarily prolific; 
he la a most accommodating insect; and 
yet he is very particular in his diet, and 
shows a marked partiality for the pear 
—so marked, indeed, that he will eat 
nothing else. He was soon acclimatised 
and baa been easily established. 


A for investigating the adaptation of 
Cactoblastis to Australian conditions, 


A striking casa of "be¬ 
fore and after taking:” 
at tha right is a typical 
sampla of Australian 
prickly pear infestation, 
and below is the result of 
three years’ work on ths 
port of the Cactoblastis 
caterpillar. It annihilates 
the hoet plant, even pene¬ 
trating to tha very roots 



turned their attention from native hosts 
to the new arrival. These enemies and 
their effect are being carefully watched. 
Where a vast number of caterpillars of 
Cactoblastis have been congregated in 
a limited area, however, they have been 
practically immune from bird attack. 

The Commonwealth Prickly Pear 
Board and the Council for Scientific 
and Industrial Research now believe 
that the end of the pear is in sight. 
Nearly 100,000 dollars a year is being 
spent on behalf of Cactoblastis in his 
battle with the pear, and he is winning 
all along the line. The war is being 
watched with intense interest through¬ 
out Australia and by entomologists 
throughout the world. At frequent in¬ 
tervals bulletins and communiques are 
issued by -tha Board detailing the re¬ 
sults of the latest atffick on aome par¬ 
ticular salient, and noting the health 
and fighting disposition of the troops. 
Immense reserves are in hand, and the 
front line armies are constantly being 


main pear area, 220,000,000 eggs were 
liberated and distributed, and in 1930 
the Board liberated 500,000,000 eggs. 

The havoc which Cactoblastis is 
wreaking on the pear is marvelous to 
behold. Soon after the attack begins the 
plant becomes yellow and sickens. A 
few months later the entire plant has 
rotted away, only skin and fiber being 
left. Any new shoots which may spring 
up are, in their turn, attacked, and soon 
perish. The female lays eggs in sticks 
about 1% inches long, holding an aver 
age of 75 eggs, which hatch twice a year, 
taking from three to six weeks to de¬ 
velop. The caterpillars pass their ex¬ 
istence within the pear segments; they 
attain a length of about one inch, and 
live in colonies of 20 to 100. When full 
grown they spin loose white silky co¬ 
coons, which have a duration of about 
five weeks. The moths live only for a 
few days. The caterpillars eat out the 
interior of the pear joints, tunneling 
from joint to joint. In the younger seg¬ 
ments, the whole inside is eaten, leaving 
only the thin papery cuticle; older pads 
are not destroyed entirely, but wet rots, 
caused by various fungi and bacteria 
finding suitable conditions for develop¬ 
ment, hasten and complete the de¬ 
struction. The caterpillars may even 
penetrate into the underground bulbs 
and roots, and with the aid of the as¬ 
sociated rots the clumps are entirely 
killed. 

G REAT numbers of eggs may be laid 
in a limited area, even 1,000,000 
eggs «n acre. With this vast quantity 
of caterpillars feeding, and enabling rot 
conditions to develop, the spectacle Is 
afforded of the pear collapsing and dy¬ 
ing as though visited by some virulent 


and of. Us immunity from natural en¬ 
emies. Climatic changes affect the wel¬ 
fare, of moth caterpillars in general. 
Fve ees l ve rains, for example, bring dia- 
eases; but Cactoblastis has shown great 
hardihood In these circumstance*, 
w ha re ae extreme dry boat is e severe 
trisl to Um. Again, certain. Australian 
parastias and pndatory creatures hare 


reinforced. Only five years have elapsed 
* since the first 2500 eggs were brought 
to Australia from Uruguay. The con¬ 
signment proved an immediate success; 
the caterpillars thrived on the pear and 
produced moths that deposited 100,000 
eggs. The second generation yielded 
2£40,000 eggs. From October 1927 to. 
June 1929, in Queensland alone, in the 


plague. The host of Cactoblastis now 
in Australia numbers many thousands of 
millions, and thia vast horde has sprung 
from the original 2500 eggs introduced 
in May, 1925. The terrific work of de¬ 
struction proceeds silently, continuous¬ 
ly, incessantly. It is suggested now that, 
betides devouring the pear, Cactoblastis 
communicates to it some disease. 




CHANGE—THE GREAT COMPETITOR* 



By RAYMOND WILLOUGHBYl 

Of th* «ditorl»l iU( of KMtlm'l Buwimtma 


service*. Look through the 
advertising pages of any 
magazine. How many 
brands of trademarks 
were there 20 years ago— 
fire years ago? Probably 
the magazine itself is not 
that old! 

A nation is as young as 
its ideas. Every business 
has two junk piles. One 
inside the walls, the other 
outside. Good times or 
bad times, depreciation 
and obsolescence of plant 
and equipment are always 
on the job and many good 
heads have been put to¬ 
gether to work out the re¬ 
tirement of superannuat¬ 
ed machinery. But it is 
becoming clear that too 
little thought has been 
given to the high coat of 


I T is immediately significant that the 
eagle is our national emblem. The 
carpet slipper and the easy chair have 
no place on our coat of arms. America is 
a nation definitely on the move. “Move 
on" is more than the directing text of 
our police departments. It is the most 
active coin in our national currency. 

So characteristic is the itch to keep 
going that we find an articulate impa¬ 
tience with loafing. “Let’s burn all the 
chairs, divans, davenports, and bench¬ 
es," urges W. A. Blees, vice president 
of the Oakland Motor Company, and 
justifies his inflammatory tonic with 
saying, “If burning the chairs did noth¬ 
ing but make the chair sitters go out 
and buy more chairs to sit in so they 
could comfortably complain about poor 
business, we would at least put a few 
people back to work making chairs.” 

Tree sitters, flag-pole perchera, and 
bench warmers have at times provided 
exclamation points in the news. But h is 
apparent that they have not written the 
declarations of our industrial indepen¬ 
dence. The business that says "I do not 
choose to change" is a bad risk, as many 
bankers and Investment companies 
know to their cost 
Better services, improved products 
every day win converts from familiar 
to psnalssioa from JTarim's 


carrying on with outworn ideas. 

An engineer of the General Electric 
Company strikes the keynote of indus¬ 
trial progress by saying, “Know what is 
best, what trends are, presa relentlessly 
for modernization, install conscientious¬ 
ly, and maintain intelligently.” 

The American people have a new 
attitude toward life and the apparatus 
with which life is lived. That state of 
mind greatly affects the things they buy 
and consume. Its expression has been 
aptly labeled “the American tempo.” 

“It means,” aays Ernest Elmo Calk¬ 
ins, “that new ways, new things, new 
ideas are eagerly spread and eagerly 
assimilated, and that a semblance, at 
least, of that smartness which was once 
the prerogative of the privileged few, is 
now demanded by virtually alL" 

The manufacturer, the wholesaler, 
the retailer, the transportation compan¬ 
ies, the bankers, the Insurance writers 
—die whole vast organism that we 
know as fawiMto—must play up to this 
new national consciousness if profit and 
permanence « the goals. Bustoses' 

must be synchronised Whh the pace of 

today if It isito keep the pace of to- 

Producte and services must be seen 
to a new light fay their ereeton and dis¬ 
tributors if the public is to see them to 
a new light. The change to viewpoints 


internal before it can be < 
comes by design. Change k 
accident. Patient searching f 
ter way, the improved process Sa 
uct is the tried and proved | 

And there it no lack of evide 
organized quest of the unknc 
paid ita way. The case of the ( 
Manufacturing Company, for ea i 
Edmund C. Mayo, its president, r 
ed that the firm’e chemical and phylgcal 
laboratory saved 125,000 dollars |he 
first year. “If your business won’t sup¬ 
port a research department,” he said, 
“go into some other business.” 

In the old days a firm that established 
itself to a general way was rated pro¬ 
gressive. Market domination is now 
only a matter of months. Labor, capital, 
raw materials, productive processes, 
marketing facilities can be marshalled 
quickly. They need only the spark of 
an idea to energize them into fruitful¬ 
ness, and ideas are traveling faster and 
faster. Some day we shall see “new 
ideas" listed among the assets of going 
concerns. The business that pleads it 
doesn’t have a chance means that it 
doesn’t have a change maker. Even now 
an investment rating on “new idea” de¬ 
partments is to progress. 

A NATIONAL investment organisa¬ 
tion has thought it worth while to 
report on the “new idea” facilities of 
the 40 business enterprises included in 
its portfolio. Notable achievements in 
savings effected, new products devel¬ 
oped, and new industries created are 
also revealed. 

Pointing out that ten years ago there 
were not more than 200 industrial 
laboratories In this country, and that 
today 1500 companies are spending 200 
million dollars a year on industrial re¬ 
search, the report aays, “to a deeada 
science has become the mainspring of 
industry. It has reorganized, expanded, 
and revitalized modern business and 
lighted the way to vast industrial realms 
hitherto unexplored.” 

But the ways of the change makers 
are not always easy. The world must 
be shown again and again, for the old 
is tenacious. It took 18 years to get the 
first million automobiles on the road. 
Two years to get the second million to 
the public’s hands. One year to pat the 
third million to use. But to a generation 
the national registration has risen to 26 
million motor vehicles. It took only 
■even yean to tell 13 million radios, 
and sales of electric refrigerators multi¬ 
plied one hundred times to seven years. 
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Amsoica’s hospitality to change is 
e v e ry i rf j frr e apparent. One third of the 
factory4output, the word goes, is of 
goods Mtirely unknown 50 years ago. 
A sharper focus of fact is at hand in 
the Geqpral Electric’s report that items 
developed in the last ten years con- 
»titutodf25 percent of its sales in 1929. 

Callihe roll of American industries 
and yap will find that where there is 
leadership there is change. A crystal¬ 
lized' Management is no match fur a 
fluid Market. 

Thf way of industrial salvation 
throqph change is ably exemplified in 
recedt business history. The Union Car- 
bid* Company, for an object lesson. 
Onee Prestolite was its big product. 
Electric starting and lighting for mo¬ 
tor cars cut sales. The company turned 
to making radio batteries. They sold 
well. Then the electric radio sets began 
to dominate. The company went to work 
on radio tubes, health lamps, and re¬ 
lated products using carbon elements. 
Change, change, change, but the com¬ 
pany is still going strong. 

rp HE Radio Corporation of America is 
X another great change maker. It began 
as a holding company for radio patents. 
Then it licensed builders of broadcast¬ 
ing stations. The manufacture of radio 
sets and tubes was an easy step. Was 
an inducement needed for the public 
to buy? Well, it would provide pro¬ 
grams. Were the movies a competitor? 
Why not go into the theater business 
and take over vaudeville? The Keith- 
Orpheum circuit was bought. Along 
came the talkies threatening to kill 
radio, movies, and vaudeville, and the 
corporation found a profitable voice. 
Growth by accretion, advance by ab¬ 
sorption, progress by projecting the 
present. So, too, with General Electric, 
General Foods, du Pont, and Sherwin- 
Williams. When the United States Steel 
Corporation made up its collective 
mind that cement was a competitor it 
bought out the Universal Company. 

The versatility of the Hercules Pow¬ 


der Company is a case in point. Explo¬ 
sives lost their market at the end of the 
War, and the company decided to try 
“naval stores"—rosin, turpentine, and 
pine oil. Its turpentine campaign aimed 
at paint and varnish makers fell short. 
It found that nine million of the 12 
million gallons sold annually went over 
retail counters, chiefly to painters. It 
learned that turpentine had been sold 
from the barrel—no brands, no trade¬ 
mark, nothing to give distinction. Why 
not break down the container to five 
gallon, one gallon, and one quart sizes, 
package it attractively, put on a dis¬ 
tinguishing mark, and go after the con¬ 
sumer? Answered as indicated, sales in¬ 
creased 81 percent and a larger plant 
was required. 

Among the old industrial faces that 
have put on new makeup, none perhaps 
is more remarkable for change than 
aluminum. Long a mainstay of pots and 
pans, aluminum and its alloys now fig¬ 
ure prominently in the metal working 
industries. Through the intelligent 
legerdemain of the change makers, not¬ 
ably the Aluminum Company of Amer¬ 
ica, aluminum has become important in 
the manufacture of airplanes, automo¬ 
biles, railway cars, and locomotives. In¬ 


tensive experiment and study have mode 
a place for aluminum in the manufac¬ 
ture of metal furniture, power trans¬ 
mission equipment, oil burners, and 
spray painting devices. 

Aluminum’s new place in the con¬ 
struction sun is conspicuously revealed 
in the facades of certain new build¬ 
ings; as a shining example, the A. O. 
Smith Building, Milwaukee. Five mil¬ 
lion aluminum hub caps are now used 
on automobile wheels. The development 
of “Alclad,” an aluminum alloy, made 
possible the construction of the ZMC-2, 
“the world’s first all-metal dirigible,” 
built at Detroit for the United States 
Navy. Aluminum paint is a common¬ 
place, yet the ability to change the 
familiar bluish silver surface of alum¬ 
inum to desired shades is a fairly re¬ 
cent laboratory triumph. Where color is 
demanded—as it seems to be in prod¬ 
ucts of every sort—the industrial hue 
and cry puts a literal emphaala on the 
chromatic scale. 

* How new 9teel products are modify¬ 
ing building practices is a matter of 
more and more concern to architects, 
engineers, and contractors. New “rust¬ 
less" steels are being fabricated into 
outside wall panels which include the 



Scientific research hai firmly established itself as the backbone of business. The 
photograph above shows the research laboratory of the General Electric Com¬ 
pany in 1896; the one below, the modern buildings devoted to reeearch in 1931 
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window frame, sash, sills, and even the 
hr.ning unit. By use of this design, 
structural sections may be more econ¬ 
omically assembled in the shop than on 
the job. 

“Rustless” and “stainless” steels are 
inviting use where their nonoxidizing 

r >erties ore decisively valuable, os 
chemical storage tanks and filters, 
for silos, in the preparation of foods, in 
metal mining and reduction works, in 
pasteurization processes, pumps and 
pistons. The idea of all-steel buildings 
now in a way of practical translation 
holds important commercial implica¬ 
tions for cement, stone, brick, and lum¬ 
ber. Long a mere bearer of burdens, 
steel has been touched by the change 
makers and made into a thing of beauty. 





from thii crudity to th« prsssat sfficism 


If one thing cannot be changed to 
improve sale*, perhaps another can. 
Nose*, for illustration. A maker of sil¬ 
verware found himself almost in bank¬ 
ruptcy because the fancy boxes in which 
his goods were packed smelled bad. The 
glue was the offender. A change of con¬ 
tainer restored his ware to good stand¬ 
ing. 

This idea of deodorizing is more than 
an industrial footnote in its relation to 
leather and linoleum. Laundry soap, 
wall finishes, and raincoats are taking 
more and more notice of the sense of 
smelL Theater interiors are scented and 
probably it could be demonstrated that 
houses have been sold by the smell of 
new paint and varnish. Perhaps it will 
torn out that some books have been 
censored more for the odor of their inks 
than of their content*. The olfactory 
nerve ha* been known to control the 
pocket nerve. 

a VCE it was an industrial fashion to 
look on by-products as poor rela¬ 
tions but not rarely by-products have 
outdone the main line. The examples 
are legion. Blast furnace slag is now 
used in the manufacture of. cement. A 
by-product of baking powder is used 
as a binder material in building con¬ 
struction. Possibly the meat packers 
provide the classic example of die pro- . 
vention of waste. Now that the court 
decree which kept them out of the re¬ 
tail food and meat trade has been 
modlfi o d , wholesalers of those product* 
face a sharper edge to competition from 
a newkearoe. 

Tbooes ma , l egis l at ur es, and govern- 
meet* *8 have a hand le revising’die 
eoostomlc pattern. They introduce the 
.. “X" factor, the Unknown quantity, into 
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the business equation. It is 
one thing to know about the 
existence of their modifying 
influence*. It is quite another 
—and far more Important— 
to have at hand the interpre¬ 
tation of their meaning to 


The recovery of 
and animal foods from gar¬ 
bage put* a changed accent 
on thrift. Cheap fertilizer 
filler is also produced from 
this waste. Where change is 
the rule, it is easy to believe 
that city dumps will be able 
to match ths reduction of 
refuse with the reduction of 
taxes. 

Changes in the ideas of 
“farm relief" are more or 
lets apparent on the agri¬ 
cultural front. Arthur Little, 
Inc., chemists and engineers 
of Cambridge, Massachusetts, 
have reported frequently on 
the industrial utilization of 
agricultural wastes. No one 
seems to know the tonnage. Estimates 
range from 500,000 to one billion tons a 
year. These wastes include cereal, flax 
and rice straws, sugar cane, bagasse, 
cornstalks and cobs, oat and peanut 
hulls, cull potatoes and lemons, beet 
sugar residues, and fruit pita and skins. 

M ANY of these wastes are so closely 
related chemically to products in 
wide demand—such as starch, alcohol, 
paper, pyroxylin lacquers, rayon, and 
several types of building materials— 
as properly to focus attention on ways 
to recover potential values yet unreal¬ 
ized. 

Naturally there is a broad divergence 
of opinion over the economic possibil¬ 
ities. Some views see a deterring limita¬ 
tion to profitable reclamation; others 
profess to see great wealth through 
conversion of many familiar by¬ 
products. 

However, it is evident that "idea 
men” have been sharpening their pen¬ 
cils and figuring on ways to turn waste 
into money. These change makers have 
transformed wheat straw into corru¬ 
gated board for shipping containers, 
made cellulose from cornstalks, con¬ 
verted m 

board, <____„ __ 

bouse* from tW itraw of Med flax. 

They ,1 " * * * “ * 


wrested oookfag; < 
and won citrio ■ J 
tfn from kuM 
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per aad rayon are msnufa M urod . 

Furfural—used la plastics a*} var¬ 
nishes—is produced from oat tyfeb aad 
corn cob*. Pectin for jellies is | 
traded from apple cores t 
which cancer* formerly thi 
Alcohol and glycerine are s 
ered from molasses formerly d 
by sugar companies. The 
change the fate of old Indus 
create new ones while you v 
If your business is at all c 
about its life extension, it is wo 
to brush up your own ideas dailjj 
see a “new idea” man at least t 
year. On all fronts industry is p 
forward to find new markets for at 
and broader uses for by-products.^, 

I OOK at the glass makers. They have 
t widened sales by changing their tra¬ 
ditional lines. Now they are making con¬ 
tainers for the packing industry, glass 
pipe for the chemical industries, glass 
coal chutes, and insulating and heat re¬ 
sisting products in competition with 
porcelain and mica. Glassware for cook¬ 
ing, and non-ehattering glass for auto¬ 
mobiles are no longer novelties, and 
glass bricks for building are beyond the 
laboratory stage. 

Rayon, too, has worked many 
changes. It worked a profound effect on 
cotton textiles, revising market* and 
methods of manufacture. It stimulated 
the maker of wood fiber to develop a 
new and highly purified product as a 
substitute for cotton rags used in paper 
making, and for the use of rayon manu¬ 
facturers in place of cotton lintera. The 
cotton textile people levy on expert 
minds to turn up new uses for cotton 
cloths. 

It is true that competition’s other 
name is change, and necessity is the 
mother of progress. Witness the makers 
of robber tubing who were about to lose 
piano makers as customers. The tubing 
cracked and rotted too quickly. Its mak¬ 
ers found an antioxidant that increased 
its life ten times, and the market was 
held. Germany, rich in coal but poor in 
petroleum, contrives a motor that uses 
pulverised coal for fueL Londoners 
complain of noise and a rubber-coated 
street is laid down, cutting the din 30 
percent 

It is commonly observed that patents 
and processes are the key to industrial 
leadership. Market security sometimes 
comes by way of finding a voice for 
special pleading—as the toy industry 
did whim it got the “mamma” doll to 
speaking throughout the land. Before 
1925, Germany supplied most of ths 
toys for. American children, two years 
later native inven tiveness aad salesman- 
ttkb had eaptared the domestic market 
iWe exporting in volume. 
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panic* save opportunity in thii necessity, 
and theit brands are on the market. 
Pressure on High value space in metro* 
politan begin ess areas gave birth to 
companies specializing in the manufac¬ 
ture and Retribution of steam. Space 
for coal bunkers, boiler rooms, and 
chimney*.^ released for revenue. 

This piRnptness to accept opportun¬ 
ity has examples without end. For one, 
the brilliant success of Cason Calloway 
in buildim a great business from cot¬ 
ton wastgT Employees of his father’s 
textile ngpls had frequently suffered in¬ 
juries fie their hands by using cotton 
waste If wipe machinery. The labora¬ 
tory pppared a wiping cloth with the 
wasto^nateriaL A national survey re¬ 
vealed that 10,000 industrial plants 
needed such a cloth. Some could not in¬ 
stall their own laundries. The Calloway 
mills agreed to provide service through 
local laundries. A dollar and an idea 
founded the Valley Waste Mill. Half 
a dozen other enterprises have issued 
from it. Last year they did a business of 
more than nine million dollars in tire 
fabrics, cotton trousers, and duck cloth. 

Another industrial footnote is daily 
on view in the dull finish of women's 
stockings. Not so long ago, women be¬ 
gan to turn their silk stockings inside 
out. They said they liked the lustreless 
side for a change. Some manufacturers 
immediately bowed to this whim of 
fashion, and turned to harder twist 
yarns. But the new stockings shrank 
more, and that made a problem for the 
laundry owners. They put it up to the 
American Institute of Laundering, and 
a new method of washing was devel¬ 
oped. A caprice of fashion, a new prod¬ 
uct, a new problem—a chain of changes 
affecting one business by its influence 
on another. 

T HE idea of providing gas to rural 
dwellings got nowhere until chemists 
captured the butane and propane which 
escaped in the manufacture of gasoline. 
Waste gases once, they are now put in 
steel tanks and distributed to consumers 
who have no access to gas mains. The 
long distance piping of natural gas is 
itself a change that has come in the 
last two years. Before the perfection of 
new welding processes, a 250-mile pipe 
line was about the maximum. Now 
distribution 1300" miles from the source 
has been achieved. Manufacturers of 
steel sheets and tubes have been quick 
to get in the market. One of the first 
to realise die possibilities was a famous 
maker of automobile frames. 

What these underground carriers 
mean to the railroads in loss of traffic 
in oil and gasoline no one seems to 
baoir. Now there is talk of using them 
for mortal pubefiiud coal. 

Knowing thepublic’s mind before 
that atafis made up has 'been the 
•fiwiooh ,« many a manufacturer. 


Johns-Manville put its faith in asbestos 
shingles, but its managers sensed a 
growing demand for asphalt shingles, 
and so put them in production to fortify 
its sales position. The National Lead 
Company’s record also accents the vir¬ 
tue of industrial flexibility. Sales to 
paint makers never tested plant capaci¬ 
ties. Radio batteries once accounted for 
10 percent of the sales. Electric sets cut 
into the market. A new outlet was found 
in storage batteries for industrial trucks 
and delivery wagons. 

It may be that the depression was the 
salvation of pewter, for it is generally 
evident that many dealers in solid silver¬ 
ware have added pewter ware to their 
lines. In the industries silver faces in¬ 
genious competition from other metals 
—nickel, Monel Metal, and chromium, 
to name a few. 

No industry, perhaps, pays more de¬ 
voted tribute to the spirit of change 
than the automobile business. At this 
year’s show it displayed a fresh bag of 
novelties—air foil fenders, double and 
down-draft carburetors, fuel pumps in¬ 
stead of vacuum feed. 

HAT does it all mean on the bal¬ 
ance sheets? Well, one manufac¬ 
turer reports that 2000 of his new 16 
cylinder cars were sold in nine months, 
and another announces that his free¬ 
wheeling feature raised his car from 
tenth to fifth in sales volume. 

Possibly the motor makers have taken 
their cue from one of their own great 
change makers. It was Charles F. Ket¬ 
tering, head of the General Motors Re¬ 
search l.alxiratoriea, who recently 
stated: 

“There is no place where you can 
sit and rest in an industrial situation. 
It is a question of change, change, 
change, all the time. Don’t try to make 
progress in steps. It won’t do. You have 
to keep in phase with the times. . . . 
You can't stop the thing called prog¬ 


ress, but yon can get in harmony with 
it." 

This keeping “in phase with the 
times’’ has invited the attention of a 
national financial service. It ticks off the 
new props to our standard of living 
with this staccato recital of progress: 

N ATURAL gas and pipe-line develop¬ 
ments; a radio crime service which 
will send an automobile instantly speed¬ 
ing to the source of crime,' froten foods; 
Dry Ice; greater use and development 
of electrical power; the airplane in¬ 
dustry; film phonographs; rustless 
metals; smokeless fuels; heating by 
radio; artificial ventilation; humidified 
indoor air; the electrification of rail¬ 
roads; centralized heating and cooling 
systems; central newspaper plants, 
flashing newspaper pages by photo- 
transmission across the country; elec- 
tricslly made steel, electric welding; 
the practical development and applica¬ 
tion of television; steel edifices instead 
of brick; the use of glass brick; the 
use of chromium, copper, bronze, alum¬ 
inum, rustless steels for building ex¬ 
terior; steel constructed residences; low 
cost standardized houses manufactured 
and distributed by mail-order houses 
in parts; steel floors in construction, 
surfaced with tile; ice engineering with 
the control of climate evils; electric 
ships; the welding and fabrication of 
steel floors for tall buildings, with 
weight much less than at present; win- 
dowlesB structures; artificial lighting 
rich in ultra-violet rays; the cooling as 
well as heating of homes and offices; 
new and improved processes for the 
manufacture of wrought iron, steel, and 
so on; the practical use in countless 
directions of the photo-electric cell; and 
a thousand new inventions and develop¬ 
ments for greater uses of electricity,' 
are among the things to which the 
genius of the nation is being applied in 
the great research laboratories. 
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S INCE the first use of gunpowder in 
warfare sometime in the 14th Cen¬ 
tury, sulfur has been of importance 
to the chemical industry of man. Earli¬ 
est mining was confined to scattered 
volcanic deposits of small extent; and 
not until the discovery of methods of 
manufacture and utilization of sulfuric 
acid in England and the consequent 
development of the Sicilian sulfur de¬ 
posits did the element become of defi¬ 
nite commercial interesL In 1839, with 
the granting of a monopoly of Sici¬ 
lian mining to a French company. 
English acid manufacturers turned 
to Spanish pyrites, containing some 
48 percent sulfur, for a part of their 
needs, and these two sources alone 
also served American manufacturers 
in the late 19th Century. The Sicilian 
product, mined from beds of lime¬ 
stone and gypsum by shallow under¬ 
ground workings or open pits and 
extracted by melting in furnaces, 
was imported to the United States 
in 1895 to the extent of 165,000 tons. 
Close control of the native sulfur pro¬ 
duction and high prices existed, how- 
‘n these days and had encour¬ 
aged American initiative ii 
for home sources of the element. 

S ULFUR had been discovered in 
1869 while drilling for oil in the ' 
tarshes on the Gulf Coastal plain • 
n Calcasieu Parish, Louisiana. Here, 
at about 600 feet, the drill had en¬ 
countered sulfur-bearing rock; but 
the swamps and beds of quicksands 
below the surface had caused failure 
of all attempts to sink shafts. 

The discovery finally came to the at¬ 
tention of Herman Frasch, chief chemist 
of the Standard Oil Company, and in 
1891 he devised and patented a method 
for extracting the sulfur by wells. He 
believed that auper-heated water intro¬ 
duced under pressure into the rocks 
from the type of well usual in petroleum 
extraettbn would melt the sulfur at 239° 
Fahrenheit and that the molten sulfur 
could be pumped to the surface. Before 
testa could be begun, however, Ffasch had 
skeptics to convince and at last when op¬ 
erations commenced thequkksands again 
gave trouble in the drilling of wells. 

Not until 1901, when Captain Lucas 
drilled the first successful oil well on 
the. Cult Coast at Spindletop, Texas, 

*Kaorlista4 by evurUty ol tbs TsOl 


by means of a new rotary method of 
drilling, were the coastal quicksands 
easily penetrated. The Louisiana sul¬ 
fur development then advanced rapidly. 
Plant design and erection were accom¬ 
plished and in 1903, after prolonged 
heating of the ground by hot water, 
Frasch opened the valves of his pump 
line and saw molten sulfur flow from 
the wells. (The Frasch process was 
described in last month's number, pages 
309-310— Ed.) 



Diagram of suit dome. These vast hidden 
domes arc three or four miles in height 

The size of installations in recent ex¬ 
ploitations of sulfur may be illustrated 
by the Bryanmound development in Tex¬ 
as, Here boilers in the plant have a rat¬ 
ing of 16,800 horsepower and may be 
operated at twice the rated capacity. The 
plant consumes 24,000,000 cubic feet of 
natural gas and uses about 7,500,000 
gallons 61 specially treated water doily. 
About 1200 wells have been drilled on 
this property of 786 acres, including 
wells used as “bleeder" wells, from 
which water at 180’ Fahrenheit is ex¬ 
tracted front the sulfur rock to oootrol 
pressure. At the Hoskins Mound-plant 
this water, as well as flue gases and 
exhaust steam, is used for preheating 
the 5,000,000 gallons of water Intro¬ 
duced into the ground per day. 


Louisiana has now long oised to 
produce sulfur, but new dOnveries 
have been made in Texas to susftin and 
increase the production on tnh Gulf 
Coast These discoveries have b<£a due 
to the knowledge of the geolon and 
occurrence of sulfur obtained coring 
the development of the Louisian&de- 
poeit and during the intensive drilling 
for oil in the coastal region which be¬ 
gan in 1901 with the discovery of the 
Spindletop field. 

Along the marshy level prairies of 
the Gulf border in Louisiana and 
Texas, elevations of only a few feet 
are visible for long distances. Spin¬ 
dletop was one of these ' 

ising 20 to 30 feet above 
the plain. It had been drilled with 
the idea that such eminences had 
some connection with underlying 
bodies of salt and that oil might oc¬ 
cur in the salt bodies, some of which 
had been mined in Louisiana. Spin¬ 
dletop proved a large producer of 
oil and drilling was carried out on 
many other coastal mounds. 

T HEY were found, as expected, to 
be underlain by salt at consid¬ 
erable depths, but the petroleum 
occupied cavities and porous areas in 
beds of limestone, gypsum (CaSO,. 
2H,0), and anhydrite (CaSO,) over- 
, lying the salt and capping it. Above 
these cap rocks were the soft sands 
and clays typical of the coastal belt. 
The cap rocks and upper surface of 
the salt were arched, roughly cir- 
cular in plan, and varied from one 
eighth of a mile to two miles in di¬ 
ameter. These structures, the salt 
domes, are now known to be the cause 
of all of the sulfur deposits and of most 
of the petroleum occurrences of the 
Gulf Coast 

Developments of the last 30 years 
have given much information regarding 
these peculiar salt bodies. Not only 
from the records of wells drilled, but 
by geophysical investigations permitted 
by the relative density of the salt, cap 
rock, and surrounding sediments, by 
gravity determlnatiortb, and by seismo¬ 
graph, their positions and shapes hove 
been studied. Today some 200 salt 
domes ore known and a clcar idet of 
the characteristic form and occurrence 
has been obtained. 

The arched cap rocks lie at depths 
varying from a few hundred feet to 
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several thousand feet below tbe sur¬ 
face aadHhay even be exposed at ground 
level in tare instances. Tbe thickness 
and composition of the cap rocks also 
vary. Tb» sulfur dome in Louisiana has 
a cap 1100 feet thick, strongly arched, 
with its lap only 350 feet from the sur¬ 
face. OtMbr domes have thin caps over- 
lying typically lesser arched salt 
iirface. ^Limestone is present in most 
cap roelfs and is usually found nearer 
the suttee than underlying anhydrite. 
Gypsuar also may be present, perhaps 
inwayered beds between the lime- 
ne mid anhydrite. The flanks of the 
salt qptss are steep. Dips of the salt 
bordajr increase from the flat top to an- 
gles^near the edge that may reach the 
vertical. Overhanging projections even 
have been discovered by the drilL The 
flanks of salt are in direct contact with 
the surrounding soft sediments of the 
Coastal plain to the greatest depths 
drilled at present, about 8000 feet The 
salt dome is thus a pipe-like mass of 
salt capped by hard porous rock and 
surrounded by sedimentary formations 
bent up on its flanks. 

T HE origin of these bodies is believed 
to be from a thick bed of salt at 
great depth. Such beds, 1500 feet thick 
and covered by beds of anhydrite, oc¬ 
cur in western Texas near the surface. 
Folding of the rocks and pressure from 
the great thickness of overlying sedi¬ 
ments are believed to have caused flow, 
such as occurs in glaciers, in this deep- 
lying salt bed and to have forced the 
salt into the soft superincumbent sands 
and clays. The plug-like mass has prob¬ 
ably carried fragments of overlying 
beds of anhydrite and limestone up¬ 
ward on its top during the slow move¬ 
ment of penetration and these frag¬ 
ments, greatly crushed and distorted, 
constitute the present cap rocks. Geo¬ 


physical work indicates that the salt 
beds lie at depths of not less than 15,- 
000 to 20,000 feet. 

Petroleum occurs related to the salt 
domes both in the porous cap rocks and 
in porous bent-up sands near the salt 
on the flanks. Associated with it are 
salt waters containing hydrogen sulfide. 
The sulfur is found only in the porous 
cap rocks and in relatively few salt 
domes. It occupies cavities and frac¬ 
tures in contorted beds of limestone or 
gypsum above solid compact anhydrite. 
The greatest thickness of sulfur-bearing 
rock is usually near the edge of the cap 
rock, although some good deposits ex¬ 
isted on the flat top at Sulphur, Louisi¬ 
ana, and at Bryanmound, Texas. 

The origin of the native sulfur has 
caused much discussion. Recent in¬ 
vestigations by Dr. Walderaar Lindgren 
and the author indicate that consider¬ 
able quantities of calcium sulfate have 
been altered in the cap rocks to calcium 
carbonate, limestone, by the action of 
sodium bicarbonate waters flowing into 
the cap rocks from water-bearing zones 
in the surrounding sands. It is quite 
probable that the hydrogen sulfide 
waters of the deeper flanks may rise on 
the salt contact, meet the carbonate 
waters and, on mixing with them in the 
zone of alteration of culcium sulfate, 
precipitate the sulfur contained in solu¬ 
tion as sodium sulfide in the form of 
native sulfur. Precipitation of sulfur by 
bacteria has also been suggested. 

With the development of geological 
knowledge of the occurrence of sulfur, 
new discoveries were made. In 1912 
Bryanmound, Texas, was pruspected 
and with its exploitation the American 
monopoly of the Union Sulfur Com¬ 
pany, the owners of the Louisiana dome, 
ceased to exist. Later the sulfur-bearing 
salt domes at Hoskins Mound and Gulf, 
Texas, were opened up and in recent 



years the smaller developments at Pal- 
angana and Long Point and the great 
deposit at Boling, all in Texas, were put 
into production. 

As a result of early discoveries, sulfur 
output in the United States rose to 2,- 
036,097 long tons in 1923. After this 
time considerable reduction in produc¬ 
tion was caused in 1924 by the exhaus¬ 
tion of the Sulphur, Louisiana, deposit, 
but increase continued through later 
years to a maximum in 1929 of 2,362,- 
389 long tons. These figures may be 
compared with Sicilian sulfur produced 
in the same year to the extent of about 
200,000 tons and Japanese production of 
somewhat over 65,000 tons. 

In 1929 the United States exported 
855,500 long tons of sulfur and con¬ 
sumed 1,582,000 tons. Utilization of this 
quantity woa distributed as follows: 


Heavy chemicals. 560,000 tons 

Fertilizers and insecticides 415,000 

Pulp and paper. 265,000 

Explosives . 67,000 

Dyes and coal tar products 47,000 

Rubber . 43,000 

Electro-chemicals . 23,000 

Fine chemicals . 15,000 

Paint and varnish . 5,000 

Food products. 5,000 

Miscella neous . 137,000 

Total . 1,582,000 tons 


T HE use of sulfuric acid is wide¬ 
spread in industry, large quantities 
being required in petroleum refining, in 
iron and steel treatment, and in metal¬ 
lurgy. Therefore, although the sulfur 
mining industry ranks only 17th in the 
United States in the value of its prod¬ 
uct, it affects a most varied list of manu¬ 
factures and the consumption of sulfur 
serves as a first-rate index to business 
conditions. 

The future of this extraordinary 
mining in the liquid form is of con¬ 
siderable interest. Some apprehension 
was felt in 1924 with the closing of 
the Louisiana plants as to possibilities 
of maintaining large sulfur production 
on the Gulf Coast, but more recent 
developments have tended to a more 
optimistic outlook. Although but seven 
commercial sulfur domes have so far 
been found in about 200 known aalt 
domes, many domes have been inad¬ 
equately explored and future discov¬ 
eries are probable. 


/T This is the tecond of three related 
article* on salt, sulfur , and petro¬ 
leum from salt domes, the first having 
appeared last month. The third article 
will have to do with the geophysical 
methods employed by the modern petro¬ 
leum geologist in working out the hid¬ 
den sub-surface structure of the rocks. 
We shall go into the field with him and 
see him at work. —The Editor 






CLEMENCEAU AND FOCH & 

The United States Enters the War: The Armistice: The Peace Conference 

By CAPTAIN V. D. PULESTON | 

United State# Navy gT 

* *r 


A S soon as it was apparent that 
_ America, would actively intervene 
' in the war, both England and 
France began urging that American 
contingents be sent over as battalions 
of infantry to be brigaded with the En¬ 
glish and French armies. They con¬ 
tended that incorporating American 
soldiers directly into the veteran divi¬ 
sions of the Allies would give the great¬ 
est amount of assistance at the earliest 
possible moment. The real obstacle to 
this procedure was that American sol¬ 
diers would never be at their best com¬ 
manded by foreign officers. President 
Wilson and Secretary Baker realised 
this and in Pershing’s letter of instruc¬ 
tions embodied the following: “In mili¬ 
tary operations against the Imperial 
German Government, you are directed 
to co-operate with the forces of the 
other countries employed against the 
enemy; bnt in so doing the underlying 
idea must be kept in view that the forces 
of the United States are a separate and 
distinct component of the combined 
forces, the identity of which must be 
preserved.” 

In the crisis of March, _ 

two days after Foch took 
over the French-English 
armies. General Pershing 
placed his army unre¬ 
servedly at the disposal of 
Foch for the duration of 
the crisis, but insisted 
upon resuming the crea¬ 
tion of an autonomous 
American Army as soon 
as the crisis was passed. 

Lloyd George and Clem- 
enceau both renewed the 
demand that American 
troops be used in Allied 
divisions, and when 
Pershing would not yield 
they instructed their am¬ 
bassadors at Washington 
to urge President Wilson 
to intervene, and were 
prepared to suggest that 
Pershing be removed if he continued 
to deny their request. 

Foch would have nothing to do with 
thk plan to coerce Pershing: and in 
October when Clemenceau again urged 
him to put more pressure on Pershing, 
he pohtted out that of 30 American 
divisions At for service, 10 were shared 
among the French and British, and 20 
, were formed into the American Army 


under Pershing, Foch appreciated the 
reluctance of soldiers to serve under 
foreign officers; Clemenceau in his ar¬ 
dor only desired to find replacements 
for the battle-scarred infantry of 
France. He waa as exacting of the Brit¬ 
ish. and learning of the number of sol¬ 
diers retained in England as unfit for 
service abroad, demanded the right to 
send a French officer to verify the list. 
To show their good faith, the British 
authorities actually assented to this un¬ 
precedented request that a French offi¬ 
cer inspect British soldiers invalided 
home to judge their fitness for return¬ 
ing to the front. On reflection, even 
Clemenceau was convinced of the un¬ 
wisdom of such an undertaking and the 
request was dropped. 

On August 8, Haig began an attack 
on the German front with the British 
Army that did not cease until Novem¬ 
ber 11, at Mods. In September, Persh¬ 
ing, in personal command of the Ameri¬ 
can Army, reduced the St. Mihiel sali¬ 
ent, and in October began the advance 
through the Argonne that ended in the 
neighborhood of Sedan on November 



Haig and Pershing was Incom pmhg nsl- 
ble to the fierce Vendean who Ski de¬ 
voted the prime of hia life to milling 
down cabinets. Foch finally resBmded 
Clemenceau that as Allied CommSpter- 
in-Chief be was not subordinate t&the 
French Prime Minister; this canned 
Clemenceau to give Foch a sharp wann¬ 
ing about listening to bad advisers. 


11. In between these armies advanced 
the French Army until if reached Set 
dan on November 11. 

Clemenceau complained that Foch 
would not command Haig and Perill¬ 
ing, hut only advise them; and % la 
true that Haig submitted his own plan 
of advance for a plan suggested to him 
by Foch, who accepted the mo difi e s - 
Uon. Foch’s conciliatory attitude with 


A |y minor but in September, Foch, 
sensing the impending German col¬ 
lapse, told Clemenceau that the end of 
the war was near and asked what the 
peace terms would be, so that the neces¬ 
sary military measures could be taken 
to secure them. Clemenceau tartly re¬ 
plied that he would manage the peace 
terms; and the rift between the two 
widened. It was natural for the trained, 
studious Marshal, who despised im¬ 
provisations, to look ahead and to in¬ 
quire of the political head of hia Gov¬ 
ernment what the political objectives 
were so that he might plan to secure 
them. It was equally natural for Clem¬ 
enceau—whose father had revolted 
against Napoleon III, who 
was mayor of Montmartre 
during the 1870 Com¬ 
mune, who for over 30 
years had been on guard 
lest a popular soldier over¬ 
throw the Republic—to 
take fright, when Foch, the 
successful Generalissimo, 
who was rapidly ridding 
France of the detested 
Germans, showed an in¬ 
clination to take an active 
part in the peace making. 
After this difference the 
relations between the two 
steadily grew worse.. 

On October 8, Foch 
again asked to be in- 
£ formed of the policy of 
the French Government 
oonoenffng ; the Rhine- 
land; his letter contained 
the following paragraph? 

“The ©ccupatUm of the Rhine will 
pot tu In poss es s ion of pledge*; but 
WQi, thsea pledges suffice *6 guarantee 
operations? when reparations luve 
been made, what fate if. in stave- for 
the Rhineland? Will France persevere 
in her idea of creating a neutral Inde¬ 
pendent buffer state 7”^ 

(PUttu turn to page 423) 








DIllSEL VERSUS GASOLINE-ENGINED PLANE 



OFORE when men have 
1 the opinion that the air- 
e of the future would travel 
fspeed from one aide of the 
Jphe other many miles above 
rs surface there has always 
Tnmutable fact to arouse seri- 
a in the minds of others, per- 
e practical. This fact has been 
" ae motors must breathe and 
* humans—they cannot pull 
1» air into their “lungs," or cyl- 
k at high altitudes as at the 
i surface, for the air at 
le is more rare. 

The flying man has 
known from experience 
that altitude affects the j 
performance of gaso- I 

Um engines adversely. ' 
lit has scoffed at these 
djfltons of planes getting 
■ into the rarer atmos¬ 
phere and gathering unto 
themselves vastly greater speed 
through lowered resistance to their for¬ 
ward motion offered by the thinner air. 
Be has done so because he has known 
that the speed of a plane equipped 

ft “ 

•eprai 

lAn « 


equipped with a gasoline engine begins 
falling immediately as it goes to higher 
altitudes, the Diesel-engined plane 
gains speed- It continues to gain in 
speed up to a certain point and after 
that the rate of loss is considerably 
smaller than with the gasoline-engined 
plane. 

In a recent test of two planes, this 
altitude performance for aircraft en- 



jr internal combustion engine up to 
0 present lessens aa the altitude grows 


V An entirely new element, however, 
las been injected into the situation by 
the Diesel engine which has been de¬ 
veloped for aircraft work by the Pack¬ 
ard Motor Car Company and now is 
being produced. Through an inherent 
feature of the Diesel prindple, the effect 
of increasing altitude on the Packard 
Diesel aircraft engine is exactly opposite 
to that on the gasoline engine. Per¬ 
formance of the Diesel engine grows 
better as altitude increases. 

Whereas the speed of the plane 


On* of th« early flights of a Dicsst- 
•quipped plana which showed the 
reliability of this new power plant 

gines was said to have been definitely 
established. The test was made by a 
disinterested organisation independently 
of the manufacturers. 

Two planes of the same design were 
equipped, one with the Diesel engine, 
and the other with a gasoline engine, 
each engine having the same 225-horse¬ 
power rating. Although the Diesel engine 
had *200 cubic inches more displace¬ 
ment, the gross weight of the plane with 
the Diesel powerplant was 141.4 pounds 
lighter than the gasoline engine instal¬ 
lation. In other respects there was prac- 


Tke Packard Direel-engined p 
Level 


Speed 

MPH 


116.5 
5000 11&4 

8000 118j6 

ioooo liao 

19000 11Q3 

19250 923 

90000 82.0 


Cum 

R.P.M. "tfPH R.P.M. Ft.\ 
1980 

2010 79 175® 67 

2015 80 1820 61 

2010 80.5 1830 56 

1950 82 1830 39 

1810 823 1775 10 

1750 82 1750 


7.06 

11.69 

15.06 

25.47 

42.90 


,‘lW'imreltwii ewffusrf planet 

Level 


Climb 


Standard; Speed 

Altitude: MPH 

0 1033 

9000 99.4 

10000 9LS 

tefcCsflfafl 19000 85-7 

Abe. CfSlng 14170 643 


Speed Rate Time 

RPJd. MPH R-P.M. Fl Min. Min. 

1990 6U 1790 635 0 

1970 «3A 1785 412 9.7 

1905 65.0 1775 190 27.1 

1855 653 

1745 643 


a 


• date of the two plane* in tim tens described hen 


tically no difference between the two 
planes. 

The Packard Diesel engine gave a 
speed of 1163 miles an hour at ground 
level, with the throttle set to give an 
engine ipeed of 1980 revolutions per 
minute. With the throttle unchanged 
and with no other manual adjustments, 
the engine speed increased to 2010 
r.pjn. at 5000 feet altitude and the 
speed of the plane increased to 118.4 
miles an hour in level flight. At 8000 
feet altitude the speed had gone 
up to 118.6 miles an hour and 
the engine speed increased 
to 2015 r.p.m. 

Above 8000 feet, the 

I speed of the plane and 
engine began slowly to 
decrease. The plane 
continued climbing to 
an absolute ceiling of 20,- 
000 feet where it had a 
speed of 82 miles an hour with 
an engine speed of 1750 r.p.m. 
The gasoline-engined ship had a 
speed of 103.2 miles an hour at ground 
level with an engine speed of 1990 
r.p.m. At 5000 feet the plane speed had 
fallen to 99.4 miles an hour and the 
engine speed to 1970 r.pjn. Engine and 
plane speed continued to decrease until 
the absolute ceiling of the plane was 
reached at 14370 feet where the speed 
was 64 miles an hour and the engine 
speed 1745 r.pjn. 

T HE Diesel-engined plane at its ab¬ 
solute ceiling of 20,000 feet—more 
than a mile higher than the absolute 
ceiling of the other—still had 18 miles 
an hour greater speed, and had climbed 
at a considerably faster rate. Complete 
details of the tests ore given in the 
tables on this page. 

The reasons for the difference in al¬ 
titude performance between the Pack¬ 
ard Diesel and the gasoline engine lie 
in the difference in pbton displacement, 
and the fact that the Diesel engine does 
not depend upon the same finely bal¬ 
anced mixture of air and fuel necessary 
for the gasoline engine. 

The Diesel engine sucks only air into 
its cylinders on each induction stroke, 
instead of a mixture of air and gasoline 
as in the gasoline engine. This air is 
compressed so greatly that it is heated 
to approximately 1000 degrees, Fahren¬ 
heit. Inst before the piston reaches top 
dead center (when in a gasoline engine 
an electric spark would leap across the 
points of a spark plug to ignite the mix- 
tore) oil is sprayed into the oombustkm 
chamber under great pressure. It is 
ignited instantly by the heated cun- 
pressed air. 

(Please tutn to page 424) 



A FLEXIBLE AMUSEMENT BUILDING 



on chairs on the floor. Thcrm*re no 
column* In either the auditorhXher the 
concert hall or in the entire ar mat when 
the two halls are combined l|hL the 
stage is lowered. K 

Between the auditorium and jw con* 
cert ball is located the stage tkfch is 
common to both. The stage floo£overs 
an area 50 feet wide by 129 fedtlong. 
Machinery actuating six screw jam* on 
each side serves to raise the stag^aec- 
tion from the level of the arena flotjfto 
a high level for use in pageants fod 
prize fights. The stage is of steel frdfee 
construction covered with planking, and 
is further equipped with a removable 
finished floor. The orchestra platform. 




M UNICIPAL auditoriums are a good 
investment, as they tend to bring 
conventions and similar gather¬ 
ings which benefit hotels and merchants. 
New Orleans, Louisiana, ha* solved its 
problem of a general utility structure 
in a novel manner, and at a cost of 
about 2,000.000 dollars. This cost is low 
considering that the auditorium seats 
about 12,000 persona. The building plot 
is approximately 360 feet square with 
an open area of the same sixe in front. 
By an ingenious system of rising pros¬ 
cenium walls, a concert hall can be 
thrown together with the auditorium 
section so that the combined seating 
capacity is 12,000 as noted. The main 
auditorium seats approximately 6500 
people; about 1750 are seated in port¬ 
able seats on the main auditorium floor. 
The seating capacity of the concert hall 
is 3500, about 600 or 700 finding seats 
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on the tgmcert hall tide, U variable in 
height a point three feet below 
the area floor grade to the high stage 
level. Ah the stage, orchestra plat- 
form, arena floor at the same level, 
the entijj floor area is approximately 
92 feet Ide by 180 feet long; the joints 
betweef 'ie movable sections are close 
enoughjjko permit dancing or any other 
use for#rbich a permanent floor would 

.di 

APS the most interesting fea- 
f in the whole building is the 
H of cutting off the stage at either 
y means of counterweighted rising 
Senium walk which give great flexi- 
£ of use to the structure. The stage 
aiM is closed off by means of .movable 
wills of steel frame construction filled 
with sound proof material on the stage 
side and plastered on the other side. 
These movable walk make it possible to 
h|ve the use of the stage for either the 
Mpcert hall, or the auditorium, or both. 
The proscenium width can be increased 
Uf. 90 feet by raking the two side walls 
Old their dividing mullions. Thk sys¬ 


tem k used on both sides of the stage 
and is avaikble either for the concert 
hall or the auditorium. If both of the 
main walk are raked a production may 
be viewed from both halls. To turn the 
building into a large arena it is only 
necessary to raise the walk, sink the 
stage and the orchestra platform to 
arena floor level, and close the pivoted 
ceiling panels. The walk are raised 
from the gridiron 85 feet above floor 
level 

The ceiling panek over the stage can 
be opened nr closed at will to allow for 
the handling of scenery, electric light 
battens and so on, from the gridiron. 
All these operations are controlled from 
a push button cabinet so that all por¬ 
tions of the movable structure can be 
coordinated. An emergency stop button 
causes all motors to cease functioning. 

The structure contains many other 
interesting features as will be noted by 
a study of the plan and section. We are 
indebted to the Allen-Drew Company 
of Cambridge, Massachusetts, for our 
illustrations and description of the sys¬ 
tem whicli they designed and installed. 



All moving parts have remote con¬ 
trol from this push-button cabinet 
which enable* one peraoo to cauee 
all portions to function as required. 
An emergency stop button will atop 
all working parts if it is necessary 


; Motorized 
. stage and 
proacasilum 
wall* of the 
Municipal 
Auditorium, 
New Orleans. 
An auditor¬ 
ium and a 
rnuaic hall 
can be 
operated 

separately or 
thrown togeth¬ 
er at will by 
lifting the 
proacenium 
walk and piv¬ 
oting the call¬ 
ing paneb 



















A TWO-MILE INDUSTRIAL WATER 


I N order that it may increase tea 
capacity for immediate and future 
aeeds, the main power plant of the 
Ford Motor Company at Dearborn, 
Michigan, in undergoing aeveral re¬ 
markable change*. These include the 
installation of two new high-pressure 
boiler units, a powerful steeple-type tur¬ 
bine-generator and turbo-blower* of in¬ 
creased capacity, and the construction 
of a water tunnel more than two miles 
long. The entire change-over is being 
handled without Interruption of pro¬ 
duction. 

The new boilers, which have a steam- 



bic feet per minute to each of the plant's 
blast furnaces. 

The tunnel, with which we are more 
concerned In thie discussion, will have 
a 24-hour capacity of close to 1,000,000,- 
000 gallons and will not only provide 
more cooling water for the condensers, 
but water all a lower temperature than 
has heretofore ever been available. Its 
exact daily capacity will be 913,600,000 
gallons, amounting annually to 333,464,- 
000,000, or over 80 billions of gallons 
more than is used in a like period by 
the cities of Detroit, Cincinnati, Wash¬ 
ington, and Philadelphia combined. So 


At Ufti Front 
view of on* mt 
ths hydrsullc 
block srsetors, 
showing ths 
usnnsr in which 
ths hugs blocks 


At right! Ths 
junction formed 
by shields 1 and 
2 after ths dim- 
phragms were 
burned away. 
Not* perfect a- 
ligament of the 
fin ribs resulting 


far as is known it is the larwttun- 
nel ever built to serve the naasi a 
single industrial concern, W' r 
Along the southern aide of thMnuge 
plant area runs the River RougjLwhidb 
winds in a generally eattwardBIfrec- 
tfon to empty into the Detroit! her. 
When the Ford Motor Company £xst 
occupied its present site, this was wile 
more than a sluggish creek with awm- 
mal summer temperature of fronts 
to 80 degrees Fahrenheit. Subsequently 
the stream bed was dredged for the ad¬ 
mittance of large boats directly froaa 
the Detroit River to the Rouge plant. 



lng output of 700,000 
pounds of steam each per 
hour, will replace two boil¬ 
ers which generated only 
500,000 pounds of steam 
each per hour. The unusual 
feature from an engineering 
standpoint is that thia in¬ 
crease in steaming Is to be 
had by inatalling the nCw 
boilers in almost identically 
the same space as that 
formerly occupied by small¬ 
er boilers which yielded 
only a (faction of the steam 
capacity. 

The turbine-generator 
will hfeve a capacity of 110,- 
000 Wowatts' tnd will re- 
place tm-gm «A*ded c 
combined energy of only 
25JDQ0 kilovrutt*. The new 
turbo-blower* wiH increase 
the air output % 80,000 cu- 



A vertical, sight degree curve in ths new Ford plant tap- 
net Ths curve Is ISO fme lent and ha drop b 19 fast 


Water is now being drawn 
for plant and mill use from 
the upper end of a boat slip 
which was excavated at the 
edge of the plant. After 
passing through the con¬ 
densers the water empties 
into the River Rouge only a 
short distance from the ship 
turning basin approximate¬ 
ly one half mile twey. 
Ln addition to this, water 
need for cooling and slush¬ 
ing bribe steel mill, glass 
plant, and elsewhere, is 
•Iso returned to the River 
Rouge, with the result that 
during rammer months the 
stream temperature rises to 
between B4 and 87 de gr ees. 

. The increase in feedpev*-: 
turn over normal is only 
pert of the difficulty, ; for 
the chief pro b le m ■ Bed- '-far 
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! > plant re- 
roximately 
>tal flow of 
Thie great 
n the cna* 
imposed of 
une of wa* 
sally used 
[aln. When 
• in opera* 
sd that the 
ill average 
k for the hottest 
i range down- 


of around 33 degrees. Fur* 
thsrnliir. by using the 
presets intake tunnels for 
the epulsion of used water 




When the lower ring of the pump 
well reached hardpan at 80 feet, 
*1200 tons of pig iron were loaded 
on it* rim to teat this foundation 


The tunnel was excavated by the 
shield method, four of these machines 
working on the job. Each shield was 
circular in transverse section, 21 feet, 
6 inches in outside diameter, 14 feet 
from the vizor-like cutting nose to the 
open tail, and built of steel with the 
shell 2*4 inches thick. Stepped back a 
distance of three feet from the cutting 
nose was a diaphragm placed at right 
angles to the axis of the shell, itself 
of heavy ribbed steel plates braced with 
angles. Six ports, or ‘•pockets” pierced 
the diaphragm but these were reduced 
in size to an average of one square foot 
with the use of cross timbers. The ad¬ 
vancing force was applied by hydraulic 
jacks so placed around the circumfer- 


of September when, work¬ 
ing, two shifts in each of 
two beading*, the distance 
covered totaled 2160 feet. 

It has been stated that 
each ring comprises 10 
blocks, but this must be 
qualified, for every com¬ 
plete circle contains nine 
solid blocks and a tenth of 
equal size but molded in 
two parts, and *o shaped 
that the erection of a com¬ 
plete ring of blocks could 
be accomplished without 
moving the erector. In the 
progression of rings the po¬ 
sitions of these key blocks 
were staggered. 



PropaHer of cm* of the four boos¬ 
ter pump units for tbs pump wall 


the boat slip and the river will undergo 
a continuous flushing and the present 
turbid condition will be relieved. 

Generally described, the new water 
tunnel is a true cylinder with an inside 
diameter of 15 feet and an outside 
diameter of 21 feet. Ita lining is made 
up of two thicknesses, each 18 inches. 
The outer is composed of interlocking 
cement blocks weighing 3420 pounds 
each, 10 to a ring, and the sections of 
rings set one against the other. These 
blocks, curved in the molding process 
to conform to the arc of a cross section 
of the tunnel, constitute, as a whole, the 
entire outer tube. The inner lining is 
formed of monolithic concrete. 

The tunnel is 12,000 feet long end is 
located 60 left below the surface of 
the ground. It begins with an intake 
located on the old channel of the River 
Roug* gk a point about two thirds of 
a mUe from the Detroit River and ends 
with * ptfmp wtll and house located 
besidp tW ltatifp plant No. 1 power 
house. Ftmt >w intake the tunnel 
passes under a dooep streets and mala 
nijptpfiays, rtwet cae pad railroad tracks, 
bridge#, a creek, and a eemetory. 


ence border of the diaphragm as to 
piuh against the ring of concrete blocks 
last set in place. The jacks had cylin¬ 
ders 10 Inches in diameter. 

F OR the greater part of the job the 
work was in blue clay of the con¬ 
sistency of putty. As the jacks, pushing 
against the block ring, advanced the 
shield, the clay oozed through the dia¬ 
phragm ports much as dental paste 
comes from a tube, As the clay was 
forced through, one of the two men 
stationed at eath port cut off sections 
of it weighing from 50 to 100 pounds 
each. The second workman caught and 
tossed the severed chunks into elec¬ 
trically propelled tram cars. 

Following the advance, the jacks were 
withdrawn and the next circle of blocks 
set in place by an hydraulic erector of 
the arm and ram type, with the “fin¬ 
gers’' Inserted in depressions provided 
in the concave surfaces of the blocks. 
The time required for the erecting of 
these rings varied but both the shove 
and the placing 6 1 a ring was often 
accomplished in 45 minutes. The rate of 
progress may be indicated by the month 


Counting the key block and its c 
panion unit as one, all blocks meat 
six feet in length, two feet six inches in 
width, and 18 inches thick. They were 
made in material plants located con¬ 
venient to the job and poured at the 
rate of 430 every 24 hours. After pour¬ 
ing, every block was allowed to set for 
12 hours before the forms were removed 
and the blocks themselves left undis¬ 
turbed for a period of 18 hours. There 
then came a weathering outside the 
pouring plant. Through the next seven 
days they were sprayed with water 12 
times every 24 hours and, following 
that, every four hours for a period of 
21 days. After this 28-day weathering 
they were ready for transfer through 
the shafts to the tunnel floor tram can. 
The number of blocks used on the 
entire job was 45,790, or at the rate of 
3.4 cable yards of concrete per lineal 
foot 

The 18-inch thick inner lining of the 
tunnel is of monolithic concrete 
throughout Concrete used for the lin¬ 
ing sms st the rate of 2.88 cubic yards 
per lineal foot or a total of 3&560 cubic 
yards for the job. 





THE SCIENTIFIC AMERICAN DIGEST 

Conducted by F. D. McHUGH 


T HE Department of Commerce inform* 
a* that our per capita diet ha* been 
changing both in kind and amount. From 
1899 to 1927 there wat a ateady decline 
in the coniumption of flour, corn meal, and 
rye and buckwheat flour. Meat remained 
ateady, although beef consumption declined 
while pork and veal gained. Edible fat* and 
oil* found more favur, 14 pound* of lard 
and 18 pound* of other fat* (17.2 pound* 
butter) and 12 pound* of vegetable oil* 
(largely cottonseed and coconut) being 
consumed In 1927, whereas in 1899 only 
32 pounds were consumed. Sugar consump- 



Typlcml section of tha ahallow-V- 
" bottom boat, other tactions being 
identical from the bow to the stem 

tlon increased from 61 to 104 pounds; dairy 
product* from 800 to 1040 pounds; and 
fresh fruit from 169 to 192 pound*. We use 
13 gallons of edible molasses, and about 
12 pounds of coffee and 03 of a pound of 
tea, against 3 pounds of coffee end 03 of 
a pound of tea in 1830. We eat about 1135 
pound* of candy annually. We chewed 106 
stick* of gum in 1927, an average of 85 
in 1920-24 and 39 in 1914. Of peanut* we 
ate 7.98 pounds, almost twice the amount 
of all the other nut* together, walnuts being 
nest oo the list with less than 1 pound.— 
A. E. B. 

A Shallow-V-Bottom Bo«t 

I N very recent years there has been a 
very definite bsck-to-ths-water trend In 
America due to the constantly increasing 
traffic on our highways which, for many 
people, makes antomobiling unsatisfactory. 
Boating it taking a strong hold on the ns- 
. tha, ead tha imagination of inventive 
genius is being turned toward the develop¬ 
ment of marine equipment and best*. 

A rocking example of new boat con¬ 
struction la tha cabin cruiser designed and 
patented by Mr. J. lL Crary, of Westport, 
New York. The principal feature of this 
design ia tha convex, or shallow “V," bot¬ 
tom which can be constructed at much less 
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coat than ordinary hulls. By reason of the 
peculiar construction, straight pieces of 
planking are used throughout, no bend¬ 
ing, curving, or cutting of any nature ex¬ 
cept that of cutting to length, being neces¬ 
sary. At all points from the bow where the 
keel curves Upward to meet the upper deck 
all the way to the stern, the “V” sections 
of the bottom are identical; so far as con¬ 
struction is concerned, they are Inter¬ 
changeable. The sides of the hull are per¬ 
pendicular to the bottom planks which 
causes the tides to incline inwardly, a* 
shown in an accompanying illustration. 

Mr. Crary hat built a cabin cruiser by 
this design, 29 feet by 9 feet, weighing 
10,088 pounds, and having comfortable 
sleeping accommodations for four people. 
The maximum speed expected of this boat 
wat 16 miles an hour but the average of 
10 tests was 24 miles an hour with a fig¬ 
ured propeller slippage of plus or minus 
10 percent. She Is said to be a fair sea 
boat and she throw* water away from her 
sides in such a way as to reduce skin fric¬ 
tion. 


E DEMA is one of the most serious symp¬ 
toms associated with various disorders 
of the kidney, failure of the heart, and 
certain forms of under nutrition. In edema, 
fluid collect* lit tha tissue* to such an ex¬ 
tent that a pit made in the skin by pres¬ 
sure remains because of the large amount 
of water present All sort* of method* have 
been suggested for getting rid of this ac¬ 
cumulation of fluid. Drags ire given yhteh 
increase the output of fluid through the 
kidney, attempt* are made to influence the 
glands af internal secretion, and the. diet 
ia modified in various ways, Recently Dn. 
W. S. O’Donnell and S. J. Levin have used 
calcium gluconate la an attempt to con¬ 
trol edema in e number of children. Con¬ 
tinued administration of tbit drag wat 
successfully used, censing the elimination 
of much of the water. Increase of protein 


in the diet at the tame time was h%fuL 
The modern physician is able ihNjpgh 
studies of the blood, the body weight^the 
urine snd other factors in the body to Con¬ 
trol, almost like a test tube expcriqkent, 
most of the action* that go on in the hqpian 
system.— M. F. .i: 

Enlist Electricity To Battl* 
Diphtheria Germs * 

E LECTRICITY has been found an efto 
five aid to combating diphtheria, ac¬ 
cording to information furnished the Society 
of American Bacteriologists by W. T. Say- 
manowski and Robert Alan Hicks of tge 
Western Pennsylvania Hospital of Pitjjii- 
burgh. 

They reported that research disdofjri 
that highly-potent diphtheria germ* if* 
greatly diminished in strength when 
jected to electric waves at frequencies pf 
158,000,000 and 80,000,000 cycle*. 

American Rubber—Guaynle 

A BOUT three yean ago—In onr number 
L for July, 1928, to be exact—the early 
development of a great guayule rubber plan¬ 
tation at Salinas, California, 100 miles 
south of San Francisco, was described at 
some length. That article, entitled “Can 
We Grow Our Own Rubber?" waa written 
by our contributing editor. Dr. D. T. Mad- 
Dougal of the Carnegie Institution of Wash¬ 
ington. A follow-up on the same develop¬ 
ment may prove interesting to those who 
read the original article, a* some of the 
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t detect gM%ulo shrubs which are the source 
of gusfs® rubber have now Teached ma¬ 
turity aani factory for rubber production 
hae reeaai} been built. 

Three Mn igo, 2600 acre* of the gua- 
jrule dmflw b under cultivation. Trans- 

the firid«Xrvestmg them, and other proc¬ 
esses attwe done by means of machinery 
in cnntiM to the methods employed in 
the Fsr &st where the rubber is obtained 
from thAstex of the Hevea rubber tree. 
There j)m ns 1 ive produces 1700 pounds 
of ffsMVannu illy. In the American gua- 
yule tepst ne man plus his machines 
antuudV produces 25,000 pounds. It takes 
the gmr ul> rubber shrub four years to 
roarhjuturity when it is about 18 inches 
in hMit. The shrub is dug or pulled, dried, 
crodfpd, and placed in a tube-mill which 
the robber from it. <U. S. Patent 
1928.) The bark contains 80 per- 
lyale. 

s present time 25,000,000 guayule 
sfagpbs are growing at Salinas, a part of 
these having been planted each year, and 
it is the older shrubs which have now 
ranched the harvesting stage. The daily 
capacity of the factory ahown in one of 
tb* illustrations is 15,000 pounds of rubbeT 
—not a large factory, but large enough in 
the circumstances, the guayule industry 
being in ita youthful stages. This factory 
will handle the 2000 acres of guayule shrubs 
which will mature each year for the next 
few years. The chief present use for the 
product has been for coating the cords of 
ootton used in making tire casings; also 
for inner tubes and as a component of tire 
treads. Guayule rubber is not the full equal 
of Hevta rubber, at least in all respects, but 
Vyhen properly prepared it “will compare 
favorably with it”—so says the Bureau of 
Standards. 

In the meantime, the economics of guay- 
ule production have become partially in¬ 
volved, mainly through the very low pres¬ 
ent trend in prices of Hevea or plantation 
rubber. With plantation rubber at or near 
6JS cents, a very low figure, guayule has not 
been in ao favorable a position as it might 
otherwise have been. The price in 1929 
ranged around 20 to 25 cents; in 1930, 15 
cents. According to Moody’s Manual the 
gross income of Intercontinental Rubber 
Company, owners of the Salinas planta¬ 
tions, has fallen from half a million dollars 
(round figures) in 1928 to a quart ct mil¬ 
lion in 1929; the earned dividends have 
fallen at the same time from 32 cents pet 



Practically everything about bossy but hsr small —if aha has ana—la analyzed 
in this laboratory i the food sba eats, tha milk she produces, and waste products 


share to nothing. The market quotations 
have ranged from 28 to as low as 2, al¬ 
though much of this drop may be laid to 
the general decline in the market. It is said 
to cost about 20 cents a pound to put gua¬ 
yule on the market. When Hevea ia lower, 
guayule is in hard luck; when higher it ia 
in good luck. 

Just what this situation forbodes for 
guayule rubber is as uncertain as predic¬ 
tion always is. Whether an American rub- 
her industry can sink ur swim appears to 
be mainly contingent on the trend of pro¬ 
duction cost of plantation rubber. Former 
Secretary of Agriculture Jardine, writing 
in Nation’s Business, calls guayule “the 
most immediately promising of sll plants 
now thriving in the United States." But, he 
says, “the real botanical prize obtained 
by the Government it intisy, recently intro¬ 
duced from Madagascar.” He refers to in¬ 
tisy as “the best rubber producer in the 
world.” Commenting on probabilities he 
states that “the next few years will be in¬ 
teresting ones in American rubber produc¬ 
tion. Mr. Edison’s machines may be devel¬ 
oped to the stage where goldenrod will 
yield rubber profits for hay-fever vacations. 
Guayule may dominate. Intisy may develop 
best." 

At far as goldenrod rubber is concerned. 


Mr. Edison has said many times that only 
a national emergency would permit its eco¬ 
nomical use, and that he would be satisfied 
if he could bring the cost of production 
down to two dollars a pound. But at this 
coal it would not be a commercial success. 

It has been suggested that a reserve of 
several hundred thousand acres of gnayule 
plants be created in this country, against 
an emergency, and left in the field. The 
plant* grow indefinitely and their rubber 
does not deteriorate while they are alive. 
In case of war or other difficulty the nation 
could turn to this reserve. Just a* a few 
extra hundreds of dollars, even if not used, 
“feel good” in the pocket when one is far 
from home, so a billion pounds of guayule 
rubber in this kind of live storage within 
our own boundaries would “feel good” to 
the nation. 

Measuring The Efficiency 
Of A Cow 


tones of the College of Agriculture, Uni¬ 
versity of California, at Davit, California, 
there is a "respiration chamber” in which 
the input-output efficiency of a cow may 
be tested electrically. In fact, provisions 
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Intricately eh—d mb all objects, rings, at 
described h— la which a flaxfirfa mold! 
are made for teste on two cows at one time. 

The animals are provided with com¬ 
fortable etalla In air-tight chambers, and 
are fed, watered, milked, and cleaned under 
careful laboratory condition!. The feed is 
weighed, the water la analysed, and the air 
in the chambers U oooled and humidified. 
Attendant! who enter the chamber at reg¬ 
ular Intervals must pan through an air 
lock auxiliary chamber to prevent air 
leakage. 

The breathing of the animals is mea¬ 
sured by an elaborate "mechanical long" 
device called an "aspirator,” designed and 
built by Dr. Kleiber on the staff of the col¬ 
lege. A classifier, in the basement under 
the respiration chamber, separatee the 
waste products. About the only thing which 
is not analysed by this machine is the 

The entire equipment is about three 
timet the sire of a Urge motor bus, and it 
cost nearly three times as much. 

The respiration chamber is equipped 
with many interesting scientific instruments 
for carrying on research projects. General 
Electric motors and control devices are 
used to operate the "aspirator” and the 
classifier. Through the use of the equip¬ 
ment, scientists may ascertain what effect, 
if any, the use of treated water, variation in 
diet, cooled air, or other controllable con¬ 
ditions may have on a cow’s efficiency. 

Oil from Cherry Pits 
'Vtf/HEN J. G. Marlon, cherry grower of 
W Sturgeon Bay, Wisconsin, stepped on 
a cherry pit a few years ago, he noticed 
the mashed seed kernel left a grease spot 
on the floor. Instead of canning cherries, 
he is now making oil out of nearly 1000 
tons of cherry pita each year. The United 
State* Department of Agriculture consid¬ 
ered his discovery of sufficient importance 


way in 1927. The oil squeezed out of the 
seed kernel 1* wed in making eoamsfks, 
the residue of the kernel it ground up-for 
fertiliser, and th* sheila of the pits are 
used as fueL— A. E. B. 

BamlcM Undercut Caatingi 
Without False Cores 

1 11 M»d abating It la neoeaaaiy to lorn 
th* —fano ut places with false ceres, 

to M sj emuj mwiflg s 

In a new (kat—rpsocca* introduced 
reeamjr k tU* country, this work W ob- 
rimed by c o v ering tbe p a tt e rn with a plan- 


removed from this elastic mold without 
spoiling it. The elastic mold is then put 
in its original position until it hard—. 
The mold U then put Into an ordinary 
molding box, the cuatomary inlets, pouring 
gullets, and vents being cut and the mold 
then dried and burned. 

Castings made In such a way an seam¬ 
less, very smooth and further finishing fa 
seldom necessary. Very complicated cast- 


aottim of that humble but usafcdlhg 
yeast. It has ban found that MS 
substance formed by tbe fungnfiS 
mituu, greatly accelerate* thaijUu 
yeast The effect is manlfrstrMfai 
greater formation of yeast dry jfim 
in increased conversion of caiKp 
to alooboL Kt. 

A convenient method for nakitjpA 
is to cultivate the fungus for s£| 
35 degree* Centigrade liqnw|| 

liquid Is then filtered and starUfaH 
autoclave; the resulting solutionK 
rhlxopin. It may be used a* snob A 

■ting yeast growth and _ltfl 

it may be purified by precipitation V 
times its volume of alcohoL— A. E. I 


T HE American navy has always bj 
inclined to great secrecy in the mat 


ings may be made by this process and are 
said to be much cheaper than those pro¬ 
duced In any other way. 

Speeds Up Action ol Yeast 

P SYCHOLOGISTS tell us that music in 
the work-shop makes men work foster; 
illumination experts have proved that pro¬ 
duction is speeded up by good lighting. It 
remained, however, for the chemist to dis¬ 
cover something that would speed np tbe 


of its aircraft carriers, the methods of thjp; 
landings and the detail* of the aneetMi 
gears employed. So has the British nSVy 
up to recent times. Now the policy ’of 
secrecy ha* been broken by the British igd 
a very full account of this important phase 
of aviation hat been given before tbs 
Royal Aeronautical Society by Squadron* 
Leader W. R, D. Acland. 

The early history of deck flying Is • 
fascinating one. 

The British took the old Cunard liner 
Campania and fitted it with a flying after- 
deck nearly 250 feet long. Seaplane* were 
successfully launched from this deck under 
conditions when it was impractical to taka 
off from the water. An axle and wheels 
were attached to the underside of the floats 
and the aircraft was flown off like a land 
plane. As soon as the machine wss In the 
air, the pilot pulled a quick release which 
allowed the axle and wheel to drop off. 
Later tbe —plane waa placed on a trolley. 
On reaching the end of the deck the trol¬ 
ley was arrested by two arms fitted with 
shock absorbers. This waa fine for getting 
off, but it did not solve the problem of the 
return of tbe plane. Seaplane* had to 
alight frequently in rough water, and the 
process of hauling the craft aboard was al¬ 
ways a difficult and perilous one. 

Therefore the next attempts were made 
with land plana*. The Fiuioiu, a British 
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id in 1917, mi tbe firm 
_ ; that it, a 

landplanea coaid return 
s dying deck confuted of 
huger, extended 200 feet 
iward la order to give e 
over tbe deck. Squadron 
de the firm Britith 
■ way end loet hia 
i attempt. He adopted 
od: The ehip (teemed 
L Thla meant that the 
thre to the deck of the 
d by the speed of the head 
i ipeed of the ship hielf. A 
* ud men weald grab the 
i u it touched. In the first 

_mpt It was actually caught 

11 In tbe air. Grabbing hold in the 
tot seem practical so on his sec- 
njit Dunning gave orders that the 
r not to be touched till after be 
i deck. Arriving on the deck with 
"ce running, he bunt a tire, slewed 
side, and was drowned before help 
ach litiw 

r this unfortunate accident it was 
i that some form of arresting gear 
> be devised. The fint arrangement 
ted of a number of fore and aft wires 
a few inches apart. When landing was in 
progress the wires were supported five or 
six inches off the deck by small wooden 
blocks. Stretched transversely across these 
wires at about 30-foot intervals were ropes 
to the ends of which were attached bags 
of sand. The plan waa that the pilot should 
let down a hook which would pick up suc¬ 
cessive transverse ropes as the aircraft ran 
down the deck, thus progressively increas¬ 
ing the drag and stopping the aircraft. 
“Horns” engaged in the fore-and-aft wires 
were to keep the aircraft on a straight 

The arresting gear worked fairly well, 
but there was a high wastage of equipment 
snd many serious accidents. If the plane 


pilots, a strong rope net was fixed to the 
forward end of the landing deck so that no 
plane actually hit the fnnnel, although 
many craft made determined efforts to 
break through the net. 

The definite lessons learned were as fol¬ 
lows: 1; The aircraft should have a dear 
run so that If the pilot found he waa un¬ 
likely to touch the deck until too far' 
along, he could give her the gun, and go 
round for another attempt: 2; It was 
easier to approach from right astern in 
spite of bad bump# than to have to drift 
round tbe bridge and land forward: 3; 
That in spite of many cases of aircraft 
overshooting, with a dear run no arresting 
gear was necessary. 

With these lessons In mind, came the 
firm flush deck aircraft carrier, the Argut. 
The Argtu was provided with an additional 
aid in the form of a lift, or elevator as 
we call it. For landing, the elevator was 
lowered some nine inches snd a sloping 
ramp waa fitted on the forward end. The 


Abort: H. M. Car¬ 
rier Eaglt. At Uflt 
Skid undercarriage 
with hooks. The 
sketch in the upper 
right hand corner 

of the wires along 
the deck and over 
the center lift indi¬ 
cated in the lower 
diagram. This exper¬ 
iment was carried 
out in H. M. S. Argus 




bad a landing speed of 50 miles per hour, 
the vessel waa steaming at 20 miles per 
hour, and the head-on wind waa 15 miles, 
the landing speed relative to the vessel was 
theoretically only 15 miles per hour, and a 
200-foot run plus the action of the arrest¬ 
ing gear was tbeoretloally more than suf¬ 
ficient. But half way up the deck the natu¬ 
ral wind waa completely blanketed by the 
funnel, matt, and bridge, so that tbe rela¬ 
tive wind dropped by 15 miles. Thla waa a 
serious matter when the aircraft waa 
brought in during bumpy weather at con¬ 
siderably more than tbe minimum speed of 
50 miles per hour. Fortunately for the 


aircraft drupped into the well, pushed the • 
hooks on to the wires snd was securely 
held. Subsequently with the extension in 
length of the gear, about 500 landings were 
made, of which 40 resulted in complete 
ruin of the plane, and 90 involved minor 
damage. On the whole the principle of the 
aircraft carrier waa vindicated, snd the . 
next aircraft carrier Eaglt, assumed the 
now almost standard appearance. 

Further experience showed that, how¬ 
ever satisfactory the arresting gear was in 
calm weather, it was in itself a cause of 
accident in rough weather. Fore and aft 



wires were discarded, the books and other 
gadgets on the plane disappeared. The mod¬ 
em wheel brakes independently applied on 
each side not only shortened the land¬ 
ing run appreciably, bat also helped to 
keep the airplane along the center line of 
the carrier. There were occasions, however, 
when the airplane still persisted in going 
overboard. The idea of aloped, protecting 
palisades was therefore arrived at, con¬ 
stituting a sort of "island’’ on tbe dock of 
the carrier. These palisades consisted of 
slant hions spaced about eight feet apart 
with wires strung between them, and they 
extended for about 150 feet on each aide of 
the deck at its forward end. Tbe palisades 
sloped up at an angle of about 30 degrees, 
and effectively prevented tbe plane from 
going over the aide, so they did restrict 
the landing spec# somewhat. 

At the present time 99 percent of the 
deck landings are entirely successful. 

One of our diagrams shows what the 
pilot should and should not do when ap¬ 
proaching the aircraft carrier.—if. K. 


Refrigerant 

C HEMISTRY is continually penetrating 
further into the refrigerating industry, 
and recently attempts have been made to 
utilise the uanoBletee end efa efl i t oon* ■ 



The arguments in law of the “pusher" 
are that there is no propeller at the front 
end of the machine for anyone to wander 
into, and that the pilot and passengers can 
be seated at the very front end of the plane 
where the visibility is nearly perfect. The 
noise is reduced to a minimum because 
both engine and the whirling propeller are 
behind the occupants; the exhaust gases 
and fumes of gasoline and oil do not bother 
the occupants; the efficiency is somewhat 
higher because the fuselage is no longer 
in the slipstream of the propeller. 

The main arguments against the "pusher" 
on small planes is that the relatively heavy 
engine it situated behind the occupants and 
that this Is a source of danger in a bad 
crash. Soma of the best engineers qf the 
day, however* are of the opinion that the 
engine can be so solidly mounted that it 
should not break lobe# even in the worst 
landing, and if the landing is so bad as to 
shake the engine loose, the crash would 
be fetal snvfaowl 

Mr. Sttftrt design of a “pusher" is there- 






































































Masonite 

makes 

homes 

modern 


T o THE thousands and thousands whose homes no longer 
classify as modern. Masonite Structural Insulation pro¬ 
vides the means to again make them thoroughly comfortable 
and desirable. Rebuild with Masonite! Then the all-year 
comforts, fuel economies and quiet enjoyment that charac¬ 
terize modern homes of today are in your own. 

Masonite Structural Insulation, single or double thick, is 
inexpensive. It really costa you nothing when you consider 
the economies it effects, and that its sturdiness enables it to 
replace other building materials. 

Built into walls as sheathing, into roofs and ceilings as 
insulation, into floors as insulation and sound deadener. 
Masonite protects against heat, cold, chill, dampness and 
noise. Keeps heat outside in summer; inside in winter. 
Mokes homes quieter. Used for partitions in attics and base¬ 
ments, Masonite changes waste space into dens, spare rooms, 
store rooms, rooms that any home can well use. Masonite 
Insulating Lath provides an ideal, crack-resistive plaster base. 

Learn more about Masonite Structural Insulation. Send 
for the free Masonite booklet. Your copy is ready. Also ask 
your architect, contractor or lumber dealer. 

M asonite 

STRUCTURAL INSULATION 


> “Afolw it out of PresdwootT*— 

;<■- file versatile, all-purpose board 

U^tyybajjwM^ ft* iaBBaa^artMss&emtorsmtnckboees, 
wfHelps tbs haadfesan 


Send for 
FREE Booklet 

M *11 tbs attached 
aottpoa today. It will 
hring you the interest¬ 
ing MseoeH* booklet 
svsay boms owner or 
prospective home 
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This apparatus it snd oesd with a 
caaara which right* on aptri 
co«»»« In timing air races. Solan* 
old A anargiaa* a tuning fork and 
wlwtMlni fomift gt B. TKf hMiltig 
fork ntakaa altarnata contact with 
point* C and D a* explained bar* 

building a light, all-metal, cantilever wing 
(or thin aize of plane, he has again made 
a step forward. 

The tail wheel la not mounted at the end 
of the outrigger, but at the end of the 
nacelle. This Is a decided structural ad¬ 
vantage a* the outrigger* are thereby re¬ 
lieved of landing shocks. It will alao be 
noted that the tail wheel 1* somewhat 
higher than the two front wheels. This is 
so that the machine may be tilted down¬ 
wards at Its fear to secure a large angle of 
Incidence for the wings either in take-off 
or la landing. 

Besides the few details we have been able 
to give above and the fact that the wing 
span is 23 fset, no technical Informal!op Is 
yet available. Some of the fittings resemble 
those found In Ford cars. There is a Fdrd 
ignition switch and Safety key on the dash 
and on the floor there is a Ford self-starter 
button. Another Interesting accessory is a 
brake lover at the left of the pilot’s seat 
which permits one-handed application of 
the brakes to either wheel for steering or 
to both wheels for braking. Tbs rudds* for 
directional cohlxol is operated by Jopr 
pedab afchflar to those seed in the early 
Ford earn The price it announced a* under 
2006 dollars. (The Curtiss Junior, with 
limOar pomp end n 
under 1500 doHea.} 

While the plane W very neat fas appear- 


S ClBNTIF 1C AM tilC A N 

famous Tin U**£ tht Modal T Ford" 
and also that h can he landed in the space 
of a tennis court. The new machine is not 
the Tin Untie’’ of the air tinoe both 
similar and cbeCpsr planes an available on ' 
the market ner does h embody b hs As¬ 
sign such aerodynamic improvements or 
novelties as to reader Its landing tpuHtfea 
very much better than those of similar 
machines built by other constructors. Any¬ 
one purchasing such a craft with thy ex- 1 
pectation of landing it on a tennis court 
might he dissppoialsd. 

We welcome the arrival of a new, wed 
finished design highly suitable for the 
private owner! but it does not seem ad¬ 
visable to give the public statements which 
might raise its hopes of a back-yard fly¬ 
ing machine too high.—/!. K. 

Timing at 400 Mile* an Hour 

T HE traditional method of timing an 
airplane over a speed course is to have 
observers at each end of the course right¬ 
ing carefully and timing with synchronised 
stop watches* The error* are obvious. The 
observers may make an error in pressing 
their stop watches; tba atop watches may 
not be correctly synchronised; the observa¬ 
tions may be in error by the interval of the 
stop watch. 

Such methods were perfectly satisfactory 
in the old days when a hundred miles per 
hour was considered to be high speed, but 
more accurate methods arc n e ce ssa r y to 
time the Schneider Cup racers as they ap¬ 
proach 400 miles per hour. For these races 
the British have developed a remarkable 
system of automatic timing. 

At each end of the course, a moving- 
picture camera is sighted on the course. 
Each camera simultaneously photographs 
the seaplane as it passes over the course 
and y Vender stroke counter which is 
actuated by the vibrations of a tuning fork. 

The tuning fork is, of course, the most 
accurate measure of a time interval in prac¬ 
tical use, and it made to vibrate at a fre¬ 
quency of ten per second. The tuning fork 
makes and breaks an electric circuit which I 
connects the counter at one end of the 
course to the counter at the other end of < 


the Has. Thsrefow, by nbtxtcti; 
Ink ht one. end from the tm 
other'when the seaplane la net 
film, time la measured com cth 
• second. This is considered so 
amt* for speeds of 400 rile 
Over s course of two idles, & 
error in speed measurement wo 
about Vh mile per hour,— A. JL 


T HE Csrtles-Wright AirpbmmKmsgn- 
tkm haa brought out a small (Hp^er, 
the Cartise Junior, in a b r pHKnr 
with the private flyer. The Junior 
place, tandem geated, pother 
equipped with a Saekely, 40 
three Cylinder, radial, 1 sled 
Top speed is about 80 m .wr ho^Hw 
cruising speed is around 70. EaouM^Hp; 
oline la carried for three hours cru^H| 
Landing speed Is cl aimed as being OdflB. 
miles par hour. Tba weight, empty, iiBr. 
510 pounds, fully loaded, 920 |i niiii Is IK 
overall length la 20 feet 10 inches idKs 
span is 39 feet. 

The ideal price for a sporting two sJhv 
has always been considered to be tKVp9 
or fast under a thousand dollars. Tba Jttfior 
does not meet this by several hundred Cel¬ 
lar*, yet it is s well finished, efident, 
sturdy flying machine, with a reasonable 
top and minimum speed. 

The design of the junior teems to depart 
somewhat from that of the conventional 
airplane. The long fuselage haa. somewhat 
the appearance of a hull. The cockpit ht 
the extreme forward point of the fuselage 
gives the pilot and paaaenger unimpeded 
vision. The fact that the engine la in the 
rear remove* exhaust, oil, and gas fumes, 
and minimises the noise. The likelihood of 
the engine crashing on top of tbs occu¬ 
pants is considered negligible by the best 
authorities. The plane Is neither too large 
for cheap maintenance, nor to small as to 
be unairworthy. It is decidedly worth 
while.— A. K. 

Drug Addiction 

T HE problem of drug addiction con¬ 
cerns the United States more than any 
other country. Our par capita use of n*r- 
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>» Dv. w. E. Dben, U 

MjfiHi emq with 150 for 
Enwy,- tad 345 for Africa. 

tbo cauaw* akmfrvlr. addiction. The leteet 
Nfynflby Dr. W. L Treadway of 
tbo tJUlW^Has Public Health Service 
indlcfe AltiH inaia causes are previous 
u*#,el. oBn medical treatment, lelf 
tiaatulfe TjSBalief of pain, recoune to 
dnse.dfiMBemotioael distress, the in- 
fiueooe hfJB addict* and the indulgence 
in draga : mBm aake of cnrioeity, thrill, 

addict* In whom the cautev 
(or adIWwere known, 23 percent were 
due tf&i^Boiu me of drugs in medical 
treeMl^K percent to eelf treatment for 
the tMfKl pain, and S2 percent to the 
remdSHMiree cause* mentioned. The Na- 
rianli^Bearch Council ia attempting to 
tolMfaHproblem of narcotic addiction by 
prodwH research with a view to finding 
some Mthctlc preparation derived from 
opluntfAich will have all of the qualities 
of optgf and morphine without their ten¬ 
dency • establiah drug addiction. The 
AmertdP Medical Asaociation i* trying, 
thron^h Journal, to decrease the amount 
of netptic* prescribed by physicians by 
' the physicians ae to the indis- 
ctses of various narcotics. If phy- 
aicife will carefully limit their prescrip, 
tiogfeo such indispensable uses, the total 
of narcotics prescribed will be decreased. 

A aeries of studies made by Dr. A. E. 
Light and his associate* in Philadelphia 
indtatts that the addict who has sufficient 
will power can undergo the withdrawal of 
morphine safely because the addict can 
coduM to a large degree the intensity of 
the withdrawal symptoms. The Philadelphia 
Investigators are convinced that hysteria 
play* a large part in determining the in¬ 
tensity of such symptoms.— M. F. 


Sure-Kill Poiaon for 
Troublesome Bushes 

A POISON for undesired bushes such as 
poison ivy and European barberry, 
quick and sure in it* action yet clearing 
out of th* soil after its work la through, 
was described recently before the meeting 
of the A m er ican Society of Plant Phyaiolo- 
gtauby Prof. R. B. Harvey of the University 
of * *~ „ ,. 

This new spent ha man's chemkel war¬ 
fare against tough weed* is ethylene oride. 
ctanioeBy relatad to the ethylene chloride 
wMoh has hem found very effective in 
haatMfe the ripening of fruits and vege¬ 
table* Prof. Harvey discovered the value 
of ethylene oxide during die coarse ol 
erp s r hsi uta, wrM^ various ethylene com¬ 
pounds. H* fond that the oxide killed the 
fruit* 0mf vegetable* instead of speeding 
no uar'tbuiu nrottrti ti¬ 
ll*WrtMho metpownd ea some large 
bait** feta, whkh are being harried 
otttufuxiatfee in the gnat grain areas 

ssaais&sMSMsj? 


» >.««)« 
sfe X5^ r fef-'irei oah half safes of 
sthrfMdlft dflwtad tee10 percent «U- 



We’re 

Musically Inclined 

Today along our production lines you will see 
musical apparatusunknown to Brahms and Beetho¬ 
ven—devices which are bringing to millions en¬ 
joyment only few knew in times gone by. Motors 
of all shapes and sizes—the mechanics of modem 
entertainment. Here’s a little fellow no bigger 
than a debutante's fist that will change twenty- 
four phonograph records faster, and bettor, than 
you can yourself. And here’s one to play the rec¬ 
ords ! This motor-generator will supply the ‘ ’juice’ ’ 
for some new broadcasting station—and this mo¬ 
torized blower is to be the pump-boy of a great 
pipe organ. Of course, you never see, nor bear, 
these R & M musicians. Hid in cabinets and con¬ 
soles, they do their chores in ghostly silence, con¬ 
tributing much, by their quiet, dependable ano¬ 
nymity, to the splendid voice of the instruments in 
which they play so vital a part. 

If you batt a fnbltm in electrical-motored ms- 

cktmity, cam to RjMitu & Mytrs. Wt offer yeu 


ton, ye*tratari, fans end ehctrkaJ afflianas. 

Uobbins & M^crs.Tuc. 

Springfield, Ohio Brantford, Ontario 
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tion fat water, usually softcad for a large 
bull. 

At pnmt barberry bathe* are fought 
either by digging them up, which letret 
•tray root* free to iproat again, or by dump- 
inf quantities of common salt into bole* 
at their roots, which is rather hard on the 
•oil Other chemicals which are effective 
against them cannot be used becsnse they 
are poisonous to cattle. “Depth charges” 
of ethylene oxide, Prof. Harvey concludes, 
seem to offer the best means so far dis¬ 
covered for killing these and similar nox¬ 
ious plants.—Science Sendee. 

When Apples Breathe Carbon 
Dioxide 

S INCE the advent of solid carbon dioxide, 
nr Dry-Ice at a refrigerant, particularly 
for perishable goods. It has become neces¬ 
sary to determine what effect the carbon 
dioxide gas, liberated by vaporisation, baa 
on the products being preserved. N. C. 
Thornton, of the New York State College 
of Agriculture at Cornell University, has re¬ 
cently published, in Industrial and Engy 


effective. When moved from ‘cold storage 
into a warm room, the untreated bods 
opened very quickly, while those which bed 
been stored in carbon dioxide opened slow¬ 
ly with good color end shape. 

Dr. Thornton baa accumulated accurate 
data on the tolerance of many different 
fruits, vegetables, and flower* to carbon 
dioxide atmospheres. In general the result* 
show that some plant organs art improved 
for consumption by proper percentages of 
carbon dioxide, others have considerable 
tolerance of the gas, and only a few require 
that minimal amounts of it be present. 
These data are being applied to the design 
of practical refrigerator equipment for the 
commercial use of solid carbon dioxide. 
-A. E. B. 

Make Alcohol from Natural Gas 

A PROCESS for manufacturing industrial 
alcohol from natural gas waste is re¬ 
ported to have been developed in the lab¬ 
oratories of the Canadian National Research 
Council according to the Department of 
Commerce. This process is regarded as • 



Effectiveness of various concentrations of carbon dioxide in retarding bod 


development and dropping of petals of n 

netting Chemistry, some interesting results i 
of preliminary etQdiet of the effect of car- i 
bon dioxide on fruits, vegetables and flow- 


sae* held for seven day* at SO degree* 

neani of utilising the large waste of gas 
n the Turner Valley oil field of Alberta. 
Officers of the research council are now 


era. Dr. Thornton'* work has been carried undying the economic possibilities of the 
out at the Boyce Thompson Institute for process which has been developed. It is 



Plant Research. 

Although It Is not generally realized, 
most fruits, vegetables, and flowers live and 


stated that the operating cost, excluding 
generally realised, overhead and any other charges made for 
ind flowers live and waste as required, would not exceed 25 


ually In Canada at the present 
valued at more than 2,000,000 dollarjfc 
If applied to only the so-called stabil¬ 
izer gases, the process, it is estimated, conld 
yield Industrial alcohol to the extent-of 
10,000,000 gallons a year. 

. Dr. A. Cambron, senior chemist at the 
National Research Laboratories, ia reposted 
to have developed a process whereby the 
waste gas can be converted readily into 
ethylene, from which alcohol and < 
chemicals, including glycol, can fa 


Chemical Hazards to 
Photographers 

F EW people think of the photographic 
industry as essentially a chemical in¬ 
dustry, but people who spend much of 
the time in the development and printing 
of photographs come constantly into con¬ 
tact with a great many poisonous *ub- 


brealhe even after they are plucked. There¬ 
fore they an known as respiring plant or¬ 
gana. Fruits, except citrus, are more or lets 
effected by forcing them to “breathe" car¬ 
bon dioxide, according to the concentra¬ 
tion of the gas and the firmness end age of 
the fruit. The noticeable changes In most 
fruits as a result of exposure to an injuri¬ 
ous concentration of carbon dioxide are 
the development of an abnormal flavor (in¬ 
sipid, bitter, or alcoholic) and a softening 
or browning of the tissues. 

Freshly harvested vegetable* vary con¬ 
siderably in response to the carbon dioxide 
treatment. Celery, lettuce, and spinach 
stored in carbon dioxide, became soft end 
took on an abnormal odor. 

Flowers seem to like to breathe carbon 
dioxide. At least, reaes, gladioli snapdrag¬ 
ons, end tome varieties of carnation! ] 

this gee. The life of rosebuds wet prolonged . 
as much a* two or three days. Seven days' 
storage el rosebuds at either 38 or SO de¬ 
grees, Fahrenheit, in an atmosphere of IS 
percent carbon dioxide ptoduood the best 
result*. ateougb 5 percent wee found to be 


cents per gallon. Industrial alcohol used stances, including particularly mctol, don. 
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* and dropping of 

at right wars retarded 

t carbon dioxide for 

_m a* 50 degree*. The con- 

i at left dropped petal* 

I the kind o( piralyoi* that results 
foUowpi the drinking of bootleg Jamaica 

n^kemical haxarda are beginning to 
be tm well understood that It is advisable 
for ail worker* with chemical substances to 
attract to find out the exact hazard in¬ 
volved before undertaking an extensive ex- 
poewss to inhalation or akin contact of 
tuck chemical substance.— M. F. 


30400,000 Volts Are Predicted 

ASPIRATION to duplicate in the labora- 
l\4prr the powerful radiations that hith¬ 
erto have been produced only by nature, 
promisee to lead to further discoveries by 
the trio of Carnegie Institution physicists 
in Washington, whose paper on high-voltage 
tubes won the 1000-dollar prize of the 
American Asaodatlon for the Advance¬ 
ment of Science at Cleveland recently. 

Within the realm of possibility of re¬ 


production of voltages of SOjOOOJWO to 30,- 
OOOjOOO. 

At present the vacuum tubes developed 
by Dr. M. A. Tuve, Dr. L. R. Hafrtad, and 
Odd Dahl In the laboratories of the De¬ 
partment of Terrestrial Magnetism of the 


operated reliably at potential* up to two 
million volts. This la a remarkable poten¬ 
tial to be Im pre ssed upon a vacuum tube 
and It paoducea the mom powerful radia¬ 
tions yet made by man, artificial beta rays, 
which are high speed electrons, and artifi¬ 
cial gamma rays which are very penetrat¬ 
ing X rays. Thus two of tbe three radia¬ 
tion* from radium have already been dupU- 



“Drop me a line,” says the little woman as her husband dashes 
off to the train. 

“Don’t I always?” he replies, “I’ll write you from the Statler.” 

And he does. Then, as he notes the orderly pile of stationery in 
the desk in his Statler room, he’s reminded of other letters. Some¬ 
times, he spends the whole evening getting caught up with his 
correspondence. He's even apt to get facetious and send a flock of 
Statler post cards back to his cronies, with the bright caption, 
“Having a fine time. Wish you were here.” 

And he’ll tell you, as will other travelers, that it’s difficult not to 
write when you’re in a Statler. For our desks are always filled with 
an ample supply of the “necessaries”— note paper, letterheads, 
correspondence cards (with envelopes to match them all), post 
cards, telegram blanks, a choice of fine or stub pen points, good ink 
in clean wells, blotters — everything you need, even a calendar to 
tell you the date. 

This same thoughtful anticipation extends to other features of 
your Statler room. You find its expression in the soft luxury of 
your bed, the convenient bed-head reading lamp, the radio reception, 
the private bath with shower, the morning newspaper under your 
door, and the attentiveness of Statler employees. 

The hotels which pioneered in giving all guests these conveniences 
— and we were the first to provide them with every room, you 
know — continue to be on the alert to make your stay at a 
Statler a memorable and satisfying experience. 


Although Dr. Tuvs in delivering the 
prise paper at Cleveland did not discus* it, 
be and Us associate* are now at work on 
e new method of building up electrical toH- 


f*r. Thirty million vohs are theoretically 
possibl e with '* modification of what is 

V {PImm tun* to pit *19) 


HOT€LS STATL6R 

BOSTON BUFFALO 
CLEVELAND DETROIT ST. LOUIS 
in NEW YORK, Hot*/ Ptnnsy/rwni* 





THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


T HIS month onr deportment trill touch 
ruber strongly of the campus. Profee- 
eon of ell kind* hare now taken to making 
telescope*. The attentive reader may recall 
the hint In the preface of “Amateur Tele- 
ecope Making,’* that it wee hoped the pro¬ 
fessional would do this, thereby qualifying 
ae an amateur in hi* own right. Four of 
these “pros” now regain foil amateur 



standing without prejudice. They may 
shake and quake in unison with the teat 
of the telescope fraternity. 

The first professor Is Dr. M. de K. 
Thompson of the Massachusetts Institute 
of Technology, an electrochemist in the 
Department of Physios. Here is whet he 
writes: 

“According to the invitation contained in 
‘Amateur Telescope Making’ to those who 
have made a telescope, I enclose e photo¬ 
graph of one I have just finished. 

“The minor is a six-inch disk of Pyrex 
glass, one half inch thick. These com only 
95 cents etch. The time required for rough¬ 
ing out was six hours and 40 minutes, show¬ 
ing that Pyrex is about twice ae hard as 
plate glass. Fine grinding took three hours 
and ten minutes. 

“After s total of four hours’ polishing I 
found that the edge was turned up, with a 
high region in the center end a ring around 
this region. A six-inch stroke brought this 
to a sphere In one hour, and I parabpUted 
in 20 minutes more with »n overhang stroke. 
The shadows looked exactly like those 
ahqjfn *e page 225 of ’Amateur Telescope 


“I %df:g»at d Mknlt y in cleaning the 
glass property farsilvertflg. Scrubbing with 
cotton tied to a gleee rtd and krai with 
nitric acid did not at font leave the srnface 
% Oat water drained eraafy without sepa¬ 


rating into drops. This is the usual teat for 
clean glass. Then hot caustic followed by 
hot chromic acid was tried. Neither pro¬ 
duced the desired result. Finally, I got a 
pair of rubber gloves and rubbed with cot¬ 
ton and nitric acid until the surface drained 
evenly. Over half an hour's vigorous rub¬ 
bing was required. The silvering then was 
successful. 

“I had a wooden equatorial mounting 
made as described in ‘Amateur Telescope 
Making,' and made a tripod. .This is a 15- 
pound iron casting drilled to take a one- 
inch steel pipe, and three half-inch steel 
rods as feet. At a finder, which is quite 
necessary, 1 use a strip of brats with a 
V-notch at each end. The notches are 
painted with luminous point. The ends of 
the rod are bent up so that any object in 
line with the bottom of the notches is in 
the field. I find a piece of silvered wind¬ 
shield, tested for flatness tnd ground to 
an ellipse by sticking on the end of a 
wooden rod one inch in diameter and aawed 
off at 45 degrees, very good as a diagonal. 

“I have been using a Ramsden eye-piece 
of one-inch equivalent focal length from a 
microscope, and have had fine results look¬ 
ing at the moon.” 

Pyrex is made by the Corning Glass 
Work*, Corning, New York. We are glad 
Professor Thompson rubs in well the neces¬ 
sity of cleaning the glass thoroughly before 
silvering. The criterion of “clean enough” 
which a male worker usually applies to 
dish washing (if he ever does any) won't 
do at all. This has been emphasised in 
numerous places but confirmation from out¬ 
side has added weight. 


Corner, M.D, qi Rochester Univer¬ 
sity, Rochester, N. Y. writes as follows: 

“In accordance with your request that 
persons who hive made telescopes under the 
influence of ScttNTmc American should 
send in pictures of the instrument, I enclose 
s photograph of a six-inch reflector which 
I constructed. The work was guided entirely 
by your book, ‘Amateur Telescope Making.’ 

“I have been Able to see two or three of 
the tones across the disk of Jupiter, the 
ninth magnitude companion of Polaris, and 
other objects, which makes me feel that the 
result is’op to the average. As yon cam see, 
there is nothing remark able about the in¬ 
strument. The axes were made from two 
front hob* of a model T Ford. The total 
cost was about 30 dollars, exclasive of aye- 
pieoea. I bars uasd microscope eye-pieces 
from my toboratory for tbh lowpr powers 
with complete i arisen, ° 

“I Mccrodod perfectly with the silvering 
' ‘ a that Bra- 

shear’s method is quite aimilat -to the , 
Blelschowsky method of staining connec ti ve 
tisane reticulum, e technlqeewith whleh I. 
am quite familiar, Jr might help those who . 
have difficulty with slivering H it weft In¬ 
sisted, even more than hi the book, that the 
critical point Is that.at .which the brown 


precipitate ef alkaline silver 
the addition of mere stnmoi 
at this point is the ai amt of 
Pi nfuMor ConwrV oosomt 
larity of silvering and suinis 
tissue reticulum reminds ns nf 
perieooe at the dentist's. We 
dentist silvering one of our 
turned out, this it a well-known 
cedure for plugging 


f ter written by F. R. Gorton, 
of physics and tttronomy. No 
was named, but presumably it 
gan State Normal College, 

Ypsilanti. Dr. Gorton taya the t 
describee was produced in 
college work and, he adds, “I 
the interest developed in the 
this mirror turned on 
to the field of astronomy. He has 
pleted his work for the master’s 
our state, university and receives a irnefrir- 
ship for continuing work in the astrimijH- 
cal field. . , 

“The photograph shows an eight-inchm 
Hector which was made at a very low east. 
The instrument is portable, and the eye¬ 
piece Is easily reached while the observer 
stands on the ground. The mirror wat 
ground in the usual manner from an elgnt 



inch disk. And the polishing was carried 
over a tong period-to remove a few defects 
from tka surface. The definition is vary 

; “Tb* ebact-matal tub* and mirror ceil 
were made of galvanised iron by a tinsmith 
Th# call iahsM securely i. . 

.of thro*, screws which serve to faring the 
axis'-tit'the mirror cdiaaUgnt wiflT*ar 6f 
the; tab* With oomWanUe fwgftfo* 
Around the tab* .aha two basdrof snap ' 
iron which attach it irmly to a p**» of 
hardwood beHowod oO oM side to flp/tb* 
tube. Tb* diagonal IsaprismwfcJdfi* pro- 




JUKI • Wl v 



deec tfc s it should be possible even to ad¬ 
just ^telescope accoratelr in the meridian, 
usiaf-a small pinch bar or pry and expect 
it fa- stay put If left out-of-doora, yet not 
has* to attach it This kind of base might 
wdU be adapted to flat roofs. The two holes 
an ingenious, permitting a pair of “pall 
bearers" to pick up even a heavy telescope 
without difficulty and walk off with it. 

TjfT A. CALDER of Beaver Dam, Wiscon- 
We sin, graduated at the University of 
Wisconsin and took his M. A. degree in 
physios, but became exposed to telescope 
making, and now see what has happened: 
the world has lost a potential physicist, but 
. Mr. Calder i 
now at Harvard College Observatory (Cam- 
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Chosen by SIR HUBERT WILKINS 


for Submarine Expedition to NORTH POLE 


ANYONE who \nows cameras 
* knows why Leica was the in' 
evitable choice of the commander-in- 
chief of the “Nautilus”. 

Small in size, perfect in perform¬ 
ance—that's Leica. This remarkable 
roll film camera fits the vest pocket 
and takes 36 pictures on a single roll 
of cinema film, douhle frame size— 
pictures that enlarge beautifully to 
12 x 18 inches or more. Equipped 


with the famous Elmar Anaatig- 
mat F3:T lens and a focal plane 
shutter permitting exposures of 1/20 
to l/?00 of a second, it is the ideal 
camera even under adverse con¬ 
ditions of light, temperature and 
weather. 

Leica cameras cost $60 and up. See 
them—at your photographic supply 
store—or write for pamphlet 1186 
fully describing them. 


H. LEITZ, Inc., Dept. <S S.A., 60 But 10th Street, New York, N. Y. 



THE 

STARS 

IN THEIR COURSES 

Hr 

SIR JAMES JEANS 

"Stimulating and stupendous'’ 
Macmillan 12.50 

★★★★★★★★★★★★★★ 



"Hu snapshots," be writes, “show my 
'Uufialahsd Symphony’ of telescopes. The 
little draw telescope started the bell rolling 
when I was In the grades. I made an equa¬ 
torial u>oanting far it, using an old water 
motor for the polar axis, and peanut butter 
jar covets for graduated circles. The three- 
snd-e-hslf-inch Gaertner refractor was 
bought from the college 1 at tended, through 
the help of a very kind-hearted professor. 
It hae a fine dock and has made me partial 
to Nfractota. 

“I medo the six-inch mirror last winter 
according to ‘A. T. M.\ bat not according 


«it not sub¬ 
ject fa rapid fartgdofa. ft wu made in a 
clothM ekmat m small that there was barely 
to "walk amend the berreL Galileo 
<«fa*e fan. mpeg* 4SS) - 


PATENTS—TRADEM ARKS — COPYRIGHTS 


MUNN & CO. 


PATENT ATTORNEYS 

eClENTlFIC AMERICAN BUILDING 

24.26 WEST 40th STREET. NEW YORK CITY 


WASHINGTON, D. 0. 



CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Proximate Composition or Fruh Via- 
tables (Circular 146-C, l). S. Depart¬ 
ment of Agriculture) give* tablet including 
121 varieties and classes of vegetable*. Of¬ 
fice of Information, U. S. Department of 
Agriculture, Wtuhington, D. C. — Gratis. 

Manufacture or Insulating Board from 
Cornstalks (Miscellaneous Publication 
No. 112, Bureau of Standard*, U. S. Depart¬ 
ment of Commerce) by O. R. Sweeney and 
W. E. Emley gives fail information on an 
industry which bids fair to become of great 
economical importance. Superintendent of 
Documents, Washington, D. C. 10 cents 
( coin ). 

Airworthiness Requirements or Am 
Commerce Regulations for Aircraft 
(Aeronautics Bulletin No. 7-A). Aeronautic 
Branch, U. S. Department of Commerce, 
Washington, D. C. — Gratis. 


Arc Welding Supplies, a trade publication, 
gives useful information as to welding 
supplies. The Lincoln Electric Co , Cleve¬ 
land, Ohio.—Gratis. 

Educational Directory 1981—Part I.— 
Elementary and Secondary School 
Systems (Bulletin, 1931, No. 1, Office of 
Education, U. S. Department of the In¬ 
terior) gives a valuable list of educators 
ail over the country including parochial 
schools .—Superintendent of Documents, 
Washington, D. C. IS cents (coin or money 
order). 

Industrial Research, Beneficent Arriter 
of Mooersi Procress (Reprinted from 
Chemical and Metallurgical Engineering, 
Jan. 1931) by William A. Hamor, describes 
the plsce of the Mellon Institute in re¬ 
search. Mellon Institute of Industrial Re¬ 
search, Pittsburgh, Pa.—Gratis. 


Disston Saw, Tool and File Manual 
scribes the use of many Ms- an 
profusely illustrated with treHmnmd 
tures, Henry Disston & Sons, /rMkM 
phia. Pa. — Gratis. »■- 

The Search for Raw MaterimL: 

Romance or Businri and t(K| 
eninc or Commerce is at intere* Qh 
on the tub]ecu indicated in the tl^K 
Ham M. Booth, 925 University 1 flh 
Syracuse, N. Y. Mp 

Annual Report or .— DoucToCfft 
Board or Trustees for thr Yjfc 
(Publication 287, Report Series, « 
No. 2, field Museum of Natural fB| 
give* the story of the year ii e *B 
522 page*. It it well illustrate. Fiefl B 
scum of Natural History, Chicago,^ 
filJDO, postage extra. 


BiauocHREtis: The Pilot or Research 
(Reprinted from Science, April 11, 
1930) by William A, Hamor and Lawrence 
W. Bass. Bibliochresis, the scientific use of 
literature, ha* the piloUge of all scientific 
investigation. Mellon Institute of Technical 
Research, Pittsburgh, Pa.—Gratis. 

The Inside Story or Ethyl Gasoline tells 
why ethyl gasoline gives the best per¬ 
formance of the newer cars with engines of 
higher compression. Ethyl Gasoline Cor¬ 
poration , Chrysler Building, New York City. 
—Gratis. 

Bibliography or Aeronautics for 1929 
coven the aeronautical literature pub¬ 
lished from January 1 to December 31, 
1929. It contains 242 pages. Superintendent 
of Documents, Washington, D. C .—35 cents 
(money order). 


The Chemical Control of Closed Cir¬ 
culation Systems of Sea Water in 
Aquaria for Tropical Marine Fishes 
(Zoologies Vol. IX, No. 11) by C. M. 
Breder and T. H. Howley of the New York 
Aquarium. If your hobby is marina trop¬ 
ical aquariums you ami your fishes need 
this booklet. New York Zoological Society, 
The Zoological Park, New York. Price— 
35 cents. 

The Engineering Features or “Built-In" 
Lichtinc (Reprint from Lighting, 
November-December 1930; January 1931) 
by A. L. Powell and Alaton Rogers, who 
consider that “built-in" lighting must be 
designed as t component pert of the build¬ 
ing, the sort which in general cannot be 
applied to a structure that is entirely fur¬ 
nished. It is profusely illustrated. Nda Park 
Engineering Dept , General Electric Co., 
Cleveland, Ohio.—Gratis. 


Bibliography of North Amkhican w 
oct 1919-1928 (U. S. Geological far- 
vey Bulletin 823). The latest volume (MS 
pages) of a standard key to periodical 
geological literature, much used by the 
research worker. Superintendent of Docu¬ 
ments, Washington, D. C.—4U5 (mqjuy 
order). 

Habits and Economic Status op the 
Pocket Gophers (Technical Bulletin, 
No. 224, United States Department of Agri¬ 
culture) by Theo. H. Scheffer describes this 
burrowing rodent which is an agricultural 
pest, for the animals are great eaten of 
roots and tubers. Superintendent of Docu¬ 
ments, Washington, D. C.—10 cents (coin). 

Arm co “Mitalcurb” describes the latest 
contribution to scientific highway con¬ 
struction. It is adapted for bituminous and 
brick pavements. The American Rolling 
MUl Company, Middleton, OMo.-Cratis. 


. Actions and Rractions (School 
Service Series Number Five, American 
Museum of Natural History) by William H. 
Carr, deals with the nature trails and trail- 
side museum at Bear Mountain, N. Y, and 
4a the fifth in a series of escellent hand¬ 
books, all copiously illustrated. American 
Museum of Natural History, 77th Street 
and Central Park West, New York City.— 
iO cents. 

National Metals Handbook give* a 
wealth of material, published by the 
American Society for Steel Testing.,It is 
a bound volume brought out in wised and 
enlarged form approiimstely every two 
yean and it la kept up to date by loose 
leave*. A fell prospectus is sent on re¬ 
quest. American Society for Steel Treating, 
ms Euclid Ava, Cleve land, Ohio.—Free to 
members, To nom-memberi, tlQjQO, 


The Distribution and thr Mrc 

Properties of Alaska Woods (Tech¬ 
nical Bulletin No. 226, United States De¬ 
partment of Agriculture) by L. J. Mark- 
wardt fills a much needed niche in the 
literature of forestry, for there was a lack 
of reliable information concerning the ex¬ 
tent and properties of the woods of Alaska. 
Office of trifonnation, U. S. Department of 
Agriculture, Washington, D. C, — Gratis. 


Annotated Index or Theses and Down- 
tahons in Education has been com¬ 
piled by Pro f essor F. J. Weening and B. R. 
Haynes and the purpose of the indqx is to 
provide a guide to the formal r esea r ch 
which has been made by students of Ed¬ 
ucation at the University of Southern 
California. Associated Student* Store, 
University of Southern California, Lot 
Angdes» CaLr-TS conk. 


United States Earthquakes 1928 (Serial 
No. 483, Coast and Geodetic Survey) 
gives a list of quakes in U. S. in 1928. It 
is an extension of the well known publica¬ 
tion entitled "Earthquake History of the 
United States." Superintendent of Docu¬ 
ments, Washington, D. C^-10cents (coin). 

How To Judcr a House (Report of the 
sub-committee on Bow to Judge a House 
of the National Committee on Wood Utilisa¬ 
tion) by Nelson S. Perkins, C E, U a 
pamphlet which should be in the hands of 
anyone who is thinking of building or buy¬ 
ing and any prevent buying unwtttty. The 
elements of value are carefully explained. 
The pamphlet is of extraordinary value. 
There are 41 IHuatrations. Superin t en d e nt 
of Documents, Washington, D. Cs—10 cent* 
(coin), 
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called the FajBsy cage which has been 
developed. W 

By using tH) voltages to accelerate the 
positively rhitpii cores of hydrogen atoms 
these sciential#will have by far the me 
powerful prajptiles ever available to a h 
man being, npbmbling the alpha rays from 
radium. Whs* will happen when they a 
let loose Ig^till a matter of discussh 

iicists have suggested in t] 
is'auch powerful radiations were 
ih into the hearts of atoms, 
a liberation of the imi 
„y of the atoms with a. t,„ 
a that would wipe out the world 
ier of the universe. This idea 

__,_e of the Broadway success of 

several ftars ago, “Wings Over Europe" 
in whidF-a scientist, not unlike the Dr. 
Tuve of ml life, solved the secret of phys- 
" ‘d the fate of the nations and the 
Is grasp. 

t physicists do not expect such 
n. They expect the artificial radi- 
jt.be extremely useful in probing 
ital structure of mat- 

r expect as a by-product that the 
radiations will be useful in the 
t of cancer and possibly pul t 
tdical uses. They expect that the 
a will give new knowledge of the 
pietism and how it is caused. 

_ _ possibility was the starting 

poitmf the whole investigation and ia the 
reaijw for it» support by the Department 
of l|trestnal Magnetism of the Carnegie 
Institution, directed by John A. Fleming. 
Incidentally, there will also come a better 
understanding of radio because physicists 
Um sure that the radio-reflecting Kennelly- 
Heaviside layer above the earth is affected 
by natural radiations that come from t" 
sen and outer apace. 

Dr. John C. Merriam, president of the 
Carnegie Institution, expressed delight at 
the award of the American Association 
prize to the three members of his institu¬ 
tion and explained: “Their work repre¬ 
sents a long continued intensive study of 
this problem and it is a great pleasure to 
know of the recognition of the work at 
this stage of the investigations."— Sricnre 
Service. 


Tonsil* and Adenoid* 

O NE of the moet interesting medical 
experiments in recent years has been 
the careful observations of the lives of 
2200 children whose tonsils and adenoids 
were removed ten yean ago as compared 
with 2200 children whose tonsils and ade¬ 
noids were not removed and who have also 
been observed for ten years with relation¬ 
ship to various diseases. Such an investiga¬ 
tion baa been made by Dr. A. D. Kaiser 
of Rochester, New York. In hit report, read 
tt the Second International Pediatric Con- 
Creaa in Stockholm, Dr. Kaiser drew the 
following conclusions: 

' The removal of tonsils and adenoids in¬ 
fluence* favorably tha Incidence of the fol- 
owing inf actions; 


l :■! 


the famous swimming pool 


SHELTON 


a{ 49* end Lexington NEW 



An atmosphere 
guest en- 
joys.You will, too 


YORK 



Fallinti ih tome obscure advance, 
To rite, a poppy field of France t" 


Wear a Buddy Poppy 
on 

Memorial Day 

A LL Buddy Poppies are 
l made in U. S. Veterans 
Hospitals by disabled ex-ser¬ 
vice men patients. 

All proceeds of the Sale are 
used for relief and welfare 
work among needy veterans 
and their families, including 
an allotment to the Veterans 
of Foreign Wars National 
Home for Widows and Or- 
phans of Ex-Service Men. 


VETERANS OF FOREIGN WARS OF U. S. 

Annual Sale 


Hi Oditk in 










manager 
made a road map 

' I ’HIS guest was leaving early 
■L in the morning for the 
South. And he didn’t know the 
road. Daring the evening, the 
manager himself made a road 
map lor theguest. Did the guest 
appreciate it? He wrote pack 
and said he never made a wrong 
turn. 

Perhaps we’re wrong in talking 
about such little things, when 
we have such big things to offer. 
Bigger rooms at lower prices... 
Roomy closets . . . Popular 
priced cafeteria or coffee shop... 
Central location . Even spe¬ 
cially selected meats for all din¬ 
ing rooms. But somehow, it’s 
the litdeextra things that bring 
our guest* back. You’ll be back, 
too, once you know us. 


Extra strviix at than i 15 

UNITED HOTELS 
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82 perns* of tha « 

sad la 81 percent __ 

(2) Sore throats: These occurred ta 10 
percent of the tooiflloetomiied children «nd 
In 85 peroent of those used e» controls. 

(8) Cervical adenitis: This condition oc¬ 
curred in 7 percent of the tonaillectomised 
children sad ia 14 percent of tbooe used 


(4) Odds media: This condition oc¬ 
curred somewhat less frequently ia ths chil¬ 
dren operated, on. In these children, over 


incidence of 10 percent, while in the chil¬ 
dren used ae controls there wee a decrease 
of 6 percent over the same period. 

(5) Rheumatic disease: The fust attack 
of rheumatic fever and rheumatic heart 
disease occurred 38 percent less commonly 
in tonsillectomixed children. Chores and 
recurrent attacks of rheumatic fever were 
not Influenced by removal of the tonsils. 

(6) Diphtheria: This disease occurred 
In 1J percent of the tonsillectomiaed chil¬ 
dren and in 1.9 percent of those used as 
controls. 

(7) Scarlet fever: This disease occurred 
in SJ percent of the tonsillectoraised chil¬ 
dren and in 4.6 percent of those used as 
controls. 

(8) Nephritis: This condition occurred 
only one third aa often In the children 
whose tonsils bad been removed. 

(9) Dental infections: Such Infections 
occurred only half aa often In the children 
whose tonsils and adenoid* had been re¬ 


moved. 

The following infection* were influenced 
favorably, to a slight degree, or not at all: 

(1) Chorea: This condition occurred 
with somewhat greater frequency in the 
children whose tonsils and adenoids had 
been removed, but the cases of chorea de¬ 
veloping in tonsillectomlaed children allow¬ 
ed a lower incidence of carditis. 

(2) Measles: This infection occurred 
with equal frequency whether the tonsils 
had or had not been removed. 

(3) Laryngitis: This condition devel¬ 
oped in S percent of the children in both 
groups over a ten-year period. 

<41 Tuberculosis: This condition oc¬ 
curred with equal frequency, as judged by 
the tuberculin test in both groups of chil¬ 
dren. 

(5) Malnutrition: Malnutrition occurred 
in nearly as many children whose tonsils 
and adenoids had been removed as in those 
who had not undergone operation. 

The removal of tk* tonsil* and adenoid* 
influenced unfavorably the incidence of the 
following Infections: 

(1) Bronchitis: This condition occurred 
somewhat more frequently in tha children 
whose tonsils had been removed. 

(2) Pneumonia: This disease occurred 
more frequently In the children whose ton: 
ails and adenoids bed been removed. 

(8) am*k&: First attacks of sinpaiHs 
oc cur red somewhat men commonly in the 
children wW tonsil* and adenoids, had 


t-JVHI « INI 



Scientists Who Freese Light 

B aron Munchausen, reputed the 

world’* biggest liar, told a big one 
when he described his trip Into the far 
north where it was so cold that the ring of 
a bell was frown and tbe.frqren sound 
brought back to be thawed out. However, 
today’s aciontists are actually able to go 
him one better by “freesing* light. One of 
the effect* that the cathode-ray tuba pro¬ 
duces is {o cause some substances to be¬ 
come brightly fluorescent, or to give of light 
even after the raying has been stopped. 
Different colon of light are produced by 
different substances, and different colors 
are also produoed by a substance si dif- 


i by Ganenl 


Pistol Holder For An t om oh i l e* 

OEMJN1SCENT of the readjHo-faand 
xV mounting < ' 


«a material was 

s ready-to-hand jectied to a cathode-ray bomba i d W ftt to the 

una In airplanes, . Sobmeaudr laboratory. TbsmattrWwa* 
a new device for holding a pistol holster then placed fat a vaeuam betde pa m aln lag 

on tbs gear-shift lever of aa aatemohO* Roald air, and in that coadkkutearrfed 

provtdm for greater protection than do**' to New Y«*u Whan ths satmn wadtmlprrjff 
s belt or shoulder holster. |t* n— Inject* from the liquidato.aTthe m sa tfag , jh could 
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„»!»•«» «■. 
It warmed up, H 
yellow tint. It 
glow became p 
warn up to root 
to glow fat (Hi 

much the - U 


| darkened room. Bat aa 
Igan to glow with a deep 
■came warmer, and the 
pie. An it con tinned to 
temperature it continued 
tnt hue*, with wave* of 
to#* the amall acreen in 
y aa the Northern Lighta 
ky on cold nights. Baron 


Mnnehanaen trim been outdone.—.4. £. B. 

New Beaag Material is Real 
Bfljgpri “Sponge’* 

A SELF-f^iNC. bearing material that 
will eli3iate squeaks and excessive 
wear, and mwniae friction, haa been found 
by Chryabt^Sotora engineers. It haa been 
approprlattijB christened “Oilite" because 

“OililC^S an alloy of copper, tin, and 
other mpUKlt ia subjected to tremendous 
pressure,jftu treated, and then impreg¬ 
nated widl^aot oil in a vacuum. It absorbs 
up to 40 ppfafnt of oil by volume. Ita high 
oil cQnUMt*jj§*y be provod by any one of 



|faC«W«e metal used for bearinga 

numerous teats. If squeezed in a vise, it 
dr!pa oiL If aubjected to a alight pressure 
when filled with water, oil ia forced out. 
Even so alight a rise in temperature aa oc¬ 
cur* when it ia left to atand in the sun 
will cause oil to seep out. 

"Oilite" has a strength much greater 
ttyn that of ordinary “self-oiling” bearing 
aagieriala. This great strength averts the 
delays and expense of breakage in assem¬ 
bly, Due to h* high oil content, a hydraulic 
cushion exists that permits bearing loads 
in excsss of those carried by conventional 
bearing materials. The development, there¬ 
fore, not only accomplishes a satisfactory 
self-oiling homing, bitt also one superior 
to high-grade cast bronze, for application* 
where severe duty and high pressures ere 
encountered. 

“Oilite" imparts a high polish to shifts, 
instead of scoring or tearing them. New 
me nu fa c tori ng ppooeasas are employed that 
«*ew* a higher standard of accuracy than 
beretafata available fat Conaerdel bear- 
fa«S.,tWs accuracy famous a-greeter par- 

'ttste&rsr raw 


ite” la in spring shackles. The secret of 
perfect lubrication of these shackle* is to 
keep oil in and dirt out. As used on many 
of the cars built by Chrysler Motors, the 
upper fitting is of rubber and the lower of 
“Oilite," making the car ride on oil and 
rubber, a perfect combination for ease 
and long life. A packing ring protects the 
shsckle bearing from water and foreign 
matter. A lubrication fitting may be sup¬ 
plied on the bolt but experience has es¬ 
tablished that it ia seldom necessary to re¬ 
fill during the ordinary life of a car. 

An excellent application is on the steer¬ 
ing gear cross shaft. Here high pressures 
and severe shock loads cause many bear¬ 
ing failures. “Oilite," however, due to the 
cushioning effect of its high oil content, 
and its unique qualities as a bearing, has 
proved a perfect material for this duty. 

“Oilite” has passed the experimental 
stage. It has proved its worth in many 
thousands of Chrysler-huilt passenger cars 
and trucks. It stands up longer than any 
other bearing material, causes virtually no 
trouble and raises performance standards. 

This material is used in the apring 
shackles, the front and rear water pump 
bearings, the clutch pilot bearing, steering 
gears, and other positions on Chrysler, 
Dodge, Do Soto, and Plymouth cars, pro¬ 
duced by the corporation. It is handled 
commercially by the Amplex Manufac¬ 
turing Company of 7900 Joseph Campsu 
Avenue, Detroit, a division of the Chrysler 
Corporation. 

Mothballs Keep Mosquitoes 
from Descending Chimney 

M alaria-bearing mosquitoes emu¬ 
late Sants Claus in some parts of the 
South. When they find doors and windows 
screened, they come down the chimney 
seeking whom they may devour, and bear¬ 
ing unwelcome gilts of “fever ’n’ ague.” 
But you can keep them out by hanging 
a little basket of naphthalene, the stuff 
mothballs are made of, at the top of the 
chimney. They hate it, and will zoom out 
of its range as soon aa they smell it, no 
matter how much good biting may lie 
slumbering below. This is one of the curi¬ 
ous facts about mosquito behavior which 
have been learned by the United States 
Public Health Service. 

Not all mosquitoes will enter houses by 
coming down chimneys, and it Is not known 
whether all of them can be driven off with 
naphthalene. One species, however, re¬ 
spond! in this way, Anophcltt quadrimtuu- 
latut, the four-apotted malaria motqnito. 
But she is important enough to make this 
bit of entomological knowledge very much 
worth having .—Science Service. 

“Boundary” Ray* Reveal 
Counterfeits 

r f these day* when X ray* are being used 
to look inside of golf ball* and steel 
castings and when nltra-violet rtyt are 
being used to core rickets and to improve 
the quality of everything from butter to 
cigarettes, it is hard to keep abroad* of all 
the new application* of refk Now, the situa¬ 
tion is still further complicated by the 
discovery by German chemist a that the so- 
called Bucky boundary rays which lie in 
the spectrum between the ultra-violet and 



Become an 
Expert Accountant 

The Profettion That Pay* 


Send for Free Book — 
"Accountancy, the Profession that Pay*” 
Why tat the other fallow walk away with the 


Preliminary knowledge of bookkeeping fa on- 
n eoaeaa r y. Ourfrt* bookoo accountancy fuUyex- 

The facta about the new LaSalle training In Ac¬ 
countancy and the opportunities In this highly profit¬ 
able Odd are dearly outlined In a Si-pacs book which 
LaSalle will eend you/im 
The man In earneet to set ahead will find tide 
coupon a meet profitable eld to p rn e r aa*. If yea 
have the urge and the win to hureaee your laeoa*, 
dip end mail the coupon MOW. 

— — — Fled Yours*!/ Tkroeah LoSoflef— — — 

LaSalle Extension University 


□HigherAccountancy 

Other LaSalle Opportunities, 
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NO-BATTERY TORCH 


tenet, winding the handle give* • continu- 
ou* light anytime—anywhere. Not affected 
by moiature, heat or cold. An extra Mlb ii 
carried under the head light for emergency. 
Blue, red or gray metal cate, fi'/r inche* long. 
Guaranteed. $10.00. Poet paid. 
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Roentgen r*ya, are well adapted for pene¬ 
trative illuminating purposes, for which the 
ultra-violet ray* have too wall, and the 
Roentgen ray* too strong, a penetration. 

Experiment* with therapy tube* for bound¬ 
ary ray treatment confirm the aaeumption 
that the boundary ray* are Mutable for the 
testing of material*. For example, in linen 
the coux»e of the thread* of the so-called 
barley-corn weave we* much more distinctly 
recognised In photograph* with the bound¬ 
ary ray* than with Roentgen ray*. This 
procedure i* alto much cheeper in com¬ 
parison with the Roentgen equipment Paper 
currency can also be tested much more 
easily with the boundary rays; they repro¬ 
duce the watermark* with a clarity scarcely 
attainable by the ordinary penetrative illu- 
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pliahed by the physical ±*pd chemical ac¬ 
tivity la the engine withgljfce available sup¬ 
ply of oxygen. $1 

It ie therefore obviore that under the 
present system of Judng the rime to 
change oil by means of a j* calendar or the 
•peedometer, there wilKgM time* when 
the motorist ia throwing Mjt'Wl which has 
been to super-refined bygjie engine that 
it is better oil then can BBfcooght. 

The S A S Research 1 Mora tory started 
work a few years ago upoeL th* belief that 
when the sludge begin* iMpilliiiiiiiilate in 
appreciable quantities, the ■Unirial carbon 
particle* and the larger co&omeration of 
dual, metal, and carbon are gM factors de¬ 
termining the color of the ojiby transmit¬ 
ted light since all these mgfticle* are 
opaque end will therefore tmnto darken 
the film. The principal color aMuld there¬ 
fore be an indication of thewMdge con¬ 
tent. This made it necessary redetermine 
the relationship between the cBjkge'of col¬ 
or of an oil and the percentaWpf sludge 
which it contained. ; - ' 

It was found that, by uaiigf'the device 
shown in our accompanying^llluitrations, 
there ia a direct correlation^batwecn the 
color of an oil. after use, an4nl» percent¬ 
age of sludge it contains. fgfeX 
After careful meaauremenUMH teating. 
it was determined that if theJtgpWould be 
exposed to the tester in a filgpHs of an 


Above/ Pump and comparing 
dumber for determining the 
amount of sludge in engine oil. 
Right: The installation being* used 
initiation photography. Other applications 
of the boundary rayi may be their use for 
determination of falsifications of etchings, 
postage stamps, documents, graphic works, 
ct cetera.—d. E. B. 

The Oil Change Problem 

T HE proper rime to change ihe oil in 
the crankcasa has been a puzzling and 
vexatious problem to many motorists and 
maintenance engineers, who thoughtfully 
consider proper and economical lubrica¬ 
tion for their engines. 

It has been customary in most Instances 
to discard the oil in the crankcase after 
the speedometer thaws a definite mileage 
covered or at regular periodic Intervals. 
This practice teemed justifiable, since it 
was impractical for most motorists to 
have their oil tested by e chemist or labora¬ 
tory. This procedure is, however, quite con¬ 
trary to the most modern scientific knowl¬ 
edge of engine wear and proper economical 
lubrication. 

Modern information prove* that oil itself 
never wear* out. In fact, it ha* been very 
definitely shown by the Bureau of Stand¬ 
ards that after oil has been used for a few 
hundred miles, it I* better oil, in most 
instances, than can be bought A dean 
! used oil will cause lea* wear than an abso¬ 
lutely new eU. (SJLE. Dec. 1930.) This 
is dua to the taper-refining in the engine. 
Tbe contaminants which cannot' b* re¬ 
moved'’'at the refinery, and tbe various 
bleaching agents, and to on, used to makt 
tbe product more marketable, Bifid the mm 
readily oxldhable unaaturated hydrocar¬ 
bon* have been removed. This i* aocom- 


lnch in thickness, with the proper illumi¬ 
nation behind It, then thi* film by trans¬ 
mit [ed light would appear black if it con¬ 
tained excessive sludge. The device pictured 
herewith wa* the outgrowth of this con¬ 
clusion. 

With this instrument, a sample of oil 
is picked up right from tbe crankcase by 
means of a simple suction pump. It i* **■ 
posed to the tester In a teat tube, tbe wall* 
of which are %a of an inch apart. A light 
from behind, of the proper intensity, illu¬ 
minate* this film. The oil will then be seen 
by transmitted light, and aa noted before, 
this win indicate the sludge content of 
the OIL The oondition of the lubricant is 
immediately obvious at the first trial. It* 
color is an accurate indication of Its con¬ 
dition. U the oil ia any abade of brown, 
k is still good, and should b# used regard¬ 
less of the mileage or time It Ma served. 
If, however, the oil la black, it U a warn¬ 
ing to change or It will cause exoeaalve 
wear. The entire teat takes but a moment. 
A alight pull on the pump—th* oil comas 
up, one glance and yon know—no ***** 
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work. The wboltjRoblem h» been can- 
fully worked out 2d simplified. In order 
to facilitate the figment as to the color 
of the oil, a small jftangle of glass matched 
to the color of an «1 which is just turning 
bad, is inserted list next to the test tube. 
This increases acirscy and helps judg¬ 
ment. A second tifft tube, of the same di- 
nslons as the (it is just to the side of 
it. In thia tube ifjjplaced a pure sample of 
oil. By mean! of this comparison, the 
tester may keepJKfi re him a gage of new 
oil, bad oil, att^thi oil he is using. 

Garagemen, operators of fleets of trucks 
or buses and mp£y others have adopted this 
device for consent use. 


a, emmtf.au and foch 

By CajjEin W. D. Pnleston 

(CoaSued from page 400) 

Foch baliMBd that “only the advantages 
gained by d0 Armistice would be perma¬ 
nent”; he wAted to establish a buffer 
Rhineland atata between France and Ger¬ 
many, and he smnted to Include among the 
provislona of the Armisti . 
would faclUttfp the creation of this state. 

Foch also Mgested that the French For¬ 
eign Office tnSld detail an attache to keep 
in close conffm with him, so that he would 
be kept “fultfenlightened on all necessary 
points. For Ju ice, from political 

and dlplpMip aspects as well as from the 
militsiy^MKof view, bears In it the seeds 

QeaMpMiM i -preted this suggest 
as a r*J*0*to “assign to Foch an official 
from itedpinl d’Oraay to enable him 
discuai thf question of peace direct with 
the Genng|W.* He regarded the communica¬ 
tion aa invitation to relinquish in 

Foch’a Jmvor the authority veiled in his 
o(fioe”t'jglid professed to believe that Foch 
wanted to reduce the atatesman’s role “to 
conunqplceting to the Alliea the decisions 
of thojapldiers put into proper terms by a 
diplomat subordinate to him.” 

C3«MU»ceau misjudged the motives of 
Foch, who was sincerely convinced that 
Fraaop needed both security from Ger¬ 
many Ip the future and reparation! for the 
ravages of the World War; Foch steadily 
refuaed to consider those two essentials 
separately. During the Peace Conference 
he pointed out that England had insisted 
upon: The removal of the menace of the 
German float; possession of captured Ger¬ 
man. colonies; and acquisition of a large 
a m o u n t of German merchant marine, and 
had olsUinod her demands at once. France’s 
pan in the war was no less worthy than 
England's and he felt France should be 
no whit less insistent upon her demands 
than England. 

Foch said that if Qemenceau had em¬ 
ployed (dm often or in the negotiation* with 
the Allied statesmen, they would have lis¬ 
tened to him because he was the Allied 
Commander-In-Chief, and that he could 
have convinced them that the security of 
▼ajttrn ^Europe, aa well aa France, de- 
peoded upon France holding the line of 
the Rhine. A* a last appeal, Foch suggested 
that. Peaenceau could say to the Allied 
cfcMn that the French people agreed with 
Foch'* views and the French Government 
neat attain Agee views. If the Allies were 
petenaded to insist apon these terms, Foch 


guaranteed that he could impose them up¬ 
on the Germans. 

In the military situation existing dur¬ 
ing the Peace Conference, Foch could have 
imposed any terns upon Germany. But his 
ardent temper caused him to overestimate 

his influence upon the Allied ____ 

He knew that the Allies bsd been held to¬ 
gether only by the German menace; that 
once it was removed, they would pursue 
their own national interests; and lie real¬ 
ized aa well as Clemenceau, that the Brit¬ 
ish Government was even then intent on 
restoring the balance of power on the Euro¬ 
pean continent. 

Clemenceau appraised the Allied states¬ 
men more precisely than Foch. In his in¬ 
nermost soul the old Vendean probably 
longed for the Rhine boundary as eagerly 
as Foch, but he quite accurately empha¬ 
sized to Martet “that If the treaty was not 
to grand neither waa the war so grand. It 
took four years . . . and many nations to 
bring Germany to her knees." Clemenceau 
knew that all the other Allied nations, ex¬ 
cept Belgium, were quite unwilling to ex¬ 
tend the French frontier and perhaps cre¬ 
ate another Alsace-Lorraine; and every one 

extend Frenrh boundaries. President Wil¬ 
son said, “The question of frontiers is no 
business of soldien.” On Armistice Day 
Lloyd George was already seeking a for¬ 
mula to re-establish the balance of power. 

F OCH could be satisfied with nothing 
less than confining the Germans to the 
east bank of the Rhine, with a buffer 


Britain nor the United States would support 
these French claims. In lieu of security 
by a strung frontier, Wilson and Lloyd 
George promised Clemenceau security by 
a treaty that pledged both Great Britain 
and the United States to come to France’s 
help if attacked by Germany. 

Foch had no confidence in these treaties, 
remonstrated orally and in writing with 
Clemenceau, and, when Clemenceau was 
unmoved, insisted upon appearing in per¬ 
son before the Allied chiefs in his capacity 
as Commander-in-Chief of the Allied Army. 

Before thia Foch had hinted that aa Com- 
mander-in-Chief of the Allied Army he was 
not responsible to Qemenceau hut to the 
Allied Governments and was partly sus¬ 
tained in this position by Poincare. This 
claim was indignantly denied by Clemen¬ 
ceau; however, he permitted Foch to pre¬ 
sent his views to the Allied Premiers, who 
listened attentively to Foch's carefully pre¬ 
pared statement but were entirely unmoved. 
So determined was Foch that, when he 
failed to convince the Big Four, he insisted 
upon appearing before the entire French 
Cabinet to restate his views, and to warn 
them that, having finally won a desperate 
war, they were throwing away the fruits 
of victory and compromising the future 
safety of France. Poincare certainly and 
many of the French cabinet probably sym¬ 
pathised with Foch, but were bound to 
agree that Clemenceau had obtained a* 
much for France as was possible under the 
circumstances and probably more than any 
other Frenchman could have obtained. 

Foch still believed that if Clemenceau 
had made more uae of his prestige and po¬ 
sition u the Allied Commander-in-Chief, 
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THE AMATEUWASTRONOMER 

(Continual Mm page 417) 


uid, “Give me • V#er long enough and 
•trong enough and can lift the world.” 
I would like to addji‘ a Gire me a pound of 
optical rouge and I f*n paint it red.” Thoae 
were happy evenlnjp of grinding, with the 
radio going and tl(2 recently acquired wife 
helping by furniaafig popcorn and lemon- 



Mr. CaUmv>#nd hi* collection 


never had meek-jgore than an hour and a 
half at * time. Gflflon Harder, who became 
interacted In tal|#ope making while I wa« 
working on myela-inch, volunteered to fin- 
iah the Job. T|g equatorial head, shown 
holding the eiMfch reflector, deserves ipe- 
clal mention. I wai fortunate in being able 
to get Mr. Henry Harder, an expert ma¬ 
chinist, to this. The castings were 

made to ordso^nnd I believe the job beau 
Ford axle, or- jripe-fittlng jobs. The polar 
axis turns amjpall bearings, so that the 
motion is very, smooth." 


of reducing solution. Later 
made by Mr. 


ita8 of the hfiunt Wilson Observatory, who 
has oharge u&llvering the 100-inch mirror. 
“While tee Relation needa to age after mix¬ 
ing. in asbriUr manner to dry plates, the 
•(ing preeasg improves both. But the dry 
pistes nubia maximum sensitivity and 
rftar that b«Jln to deteriorate. The silver¬ 
ing snhitkm dgetna to reach a maximum and 
remain in-tflflt condition, Aa a rule we do 
not keep SUHredocing solutions more than 
two ymmt, Mi we have a teat bottle which 
“ fwftowd and appear* to be In as 
mod gegdHfWas to was two- month* after 
it Wte'ttjtliP - 

to he that From the Anal 
aft’s Utter it may per- 
ddentaQy, that ha re- 
J about the right time 
I solution before it U 



No one ha* advised us yet concerning any 
accidenu due to the explosion of spent 
silvering solution. It will be remembered 
that we commented on the recent Circular 
of the Bureau of Standards No. 389, “The 
Making of Mirror* by the Deposition of 
Metal on Glass,” in which the risk involved 
in silvering without protective goggles was 
emphasized, and requested any amateur 
who knew of such an accident to advise us. 
It would seem that, with several thousand 
amateurs of all shades of experience work¬ 
ing on the silvering of mirrors, a few at 
least ought to get their heads blown off if 
the risk is more than a minimum. It may 
be, however, that several hundred* have 
suffered this form of inconvenience without 
informing us, as a man without a head 
would tend to write fewer letters than one 
with head remaining in normal attachment. 
Once we interested one of our readers in 
amateur archeology and he ventured into 
the open places of Nebraska in search of 
ancient man. A blizzard came up and he 
froze to death. What share of responsibility 
for this sad accident we must Bhuulder is a 
question, but we should feel as bad if some 
amateur telescope maker were to be injured 
by an explosion of spent silvering solution, 
unless he had I teen warned in advance. 
On the other hand it ought not to be 
necessary to chase everyltody out of the 
house and warn the neighbors before start¬ 
ing to silver a mirror, as we recall doing 
some year* ago after taking the usual warn- 
ings very much to heart. 

T HE amateur telescope makers and users 
who constitute the Astronomical Sec¬ 
tion of the Academy of Science and Art of 
Pittsburgh have revealed to us that the 
First Annual Assembly of Amateur Astron¬ 
omers and Telescope Makers of the Pitts¬ 
burgh District will he held Saturday and 
Sunday, August 8 and 9. The program of 
activities includes a visit to the optical 
•hops of J. W. Fecker, successor to John A. 
Brashear, where will be Been, among other 
interesting things, the 69-incli mirror cast 
at the Bureau of Standards for the Perkins 
Observatory of Ohio Weslyan University 
which is there being figured. Also an eve¬ 
ning will be spent at the Allegheny Obser¬ 
vatory where Director Jordan has granted 
permission to use the 13-inch refrsetor. By 
way of “trimmings” there will be a dinner 
in a park near the Observatory and a viait 
to Valley View Observatory, headquarters 
of the local organization just mentioned. 
(This homemade observatory is acheduled 
to be described in a special article in next 
month's number.) 

Anyune interested in attending this new 
gathering of enthusiasts can obtain further 
information by addressing the Secretary of 
the Astronomical Section, Valley View Ob¬ 
servatory, 106 Van Buren Street, Observa¬ 
tory Post Office, Pittsburgh, Pa. It will have 
much in common with the informal gather¬ 
ings annually held at Steilafane, sear 
Springfield, Vermont Everybody cornea 
that want* to, and all have a good time and 
a fine chance to swop experience* with 
other telescope maker* and users. Better 
plan to drive to Pittsburgh for the August 
8-9 week-end. 

This announcement hat no known bear¬ 
ing on the annual get-together held in Ver¬ 
mont. No announcement has been made 
with regard to the exact date of the Utter. 
Why not take in both shows? 
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COMMERCIAL PROPERTY NE 

Conducted by SYLVESTER J. \IHDY 


“Flneeee” Allowed m Soap Mark 

E lbe cue of Marshall Field and Com 
any versus Betta usd Mumpeton Inc 
Trademark Interference No 1742 First 
Assistant Commissioner Kmnan held that 
Betts and Mumpeton Inc of New York 
New York is entitled to register the term 
Finesse as a trademark for toilet soaps 
although it did not commence the use of 
the mark on those specific goods until 
after us use on such goods by Marshall 
Field and Company of Chicago Illinois 
The ground of the decision is that while 
Bette and Mumpeton Inc were the later 
of the two parties to adopt the mark on 
facial soaps it had used the mark long 
prior to that time on various other toilet 
articles including face powder and cleans 
mg creams foundation creams lip sticks 
and so forth 

In his derision after noting the facts as 
above end stating that Marshall Field and 
Company would be entitled to registrat on 
only If the go d» upon which registration is 
sought were of different descriptive proper 
ties from those upon which Betts and 
Mumpeton Inc had previously used it the 
First Assistant Commissioner said 

It is believed clear enough that toilet 
soaps belong in the same class and pos 
sess the same descriptive properties as 
these terms have been interpreted by the 
courts as the goods upon which the ap 
police first used the mark It is deemed 
obvious confusion in trade would result if 
this mark appeared in the same market 
upon the cosmetics to which the appellee 
first applied the mark and the t ilet wap 
to which the appellant applies such mark 

Dry Ice Suit Lost 

T HE United States Supreme Court on 
Monday March 9 19SI handed dewn 
its decision in the suit brought by the 
Dry Ice Corporation against the Carbice 
Corporation of America for infringement 
of Letters Patent No 1595426 for refrig 
crating apparatus using solid carbon diox 
ide as a refrigerant In the suit the de 
fondant Carbice Corporation of America 
a manufacturer of solid carbon dioxide 
was charged with contributory infringement 
because it sold its product to customers 
of the Dry Ice Corp ration with Imowl 
edge that the refrigerant waa to be used 
by the purchaser in transportation pack 
agea like those described in the patent The 
Carbice Corporation challenged the validity 
of the patent and denied infringement The 
Supreme Court held that it need not deter I 
mine whether the transportation package de 
scribed la the patent was a patentable in 
veotion, tor even if it was a patentable in 
vention no relief could be granted plaintiff 
The court held in put aa follows 

The invention claimed is for a particu 
lsr kind of pecksge employing solid car 
bon dioxide in a new combination If the 
patent u valid the owner can, of coons, 


]tf£ LZDDY will be plsessd to 
1 * answer the inquiries of ear 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department 
—Tht Editor. 


prohibit entirely the manufacture sale or 
use of such packages (Continental Paper 
Bag Co versus Eastern Paper Bag Co 210 
U S 405) Or it can grant licenses upon 
terms consistent with the limited scope 
of the patent monopoly (United State* 
terms General Electric Co 272 U b 476 
489) It may charge a royalty or license 
fee But it may not exact as the condition 
of a license that unpaiented materials used 
in connection with the invention shall be 
purchased only from the licensor snd if 
it dors so relief against one who suppbes 
such unpatented materials will be denied 
The limited monopoly to nuke use and 
vend an article may not be expanded by 
limitations as to materials and supplies 
necessary to the opera! on of it 

Belgian Rayon Merger Planned 

M OVED by keen international competi 
tion and increasingly high customs 
barriers in certain foreign markets Belgian 
financial institutions are said to be con 
templating concentration of the rayon in 
duitry in that country as a preliminary to 
a large European rayon trust according to 
a report from Consul Walter H Shnles 
Brussels made public by the Department 
of Commerce 

The Societe Generale de Belgique 1* re 
ported to be particularly interested and 
it is estimated that the capital immedutely 
involved i» about 28 000 000 dollars No 
increase of capital would be contemplated 
inasmuch as the various firms appear to 
possess large reserves 
Among the immediate objects of such a 
concentration of rayon interests would be 
a thorough rationalisation of production 
methods snd also of distributive functions 
The creation of a central export office is 
mentioned as a possibility in the latter 
instance The constitution of such a trust 
it is stated would be facilitated by the 
fact that the Belgian rayon groups have 
agreement* with other international firms 

Film Device Does Not Infringe 

T HE United State* Circuit Court of Ap¬ 
peal* for the Third Circuit has just 
ordered the dilmisssi of the patent infringe¬ 
ment suit brought by the General Talking 
Picture* Corporation and De Forest Phono- 
films Inc, against the Stanley Company of 
America for alleged mfnageaant of patents 
on device# used m the reproduction of 
talking motion picture* 

The machine whwh waa held not to in 


fringe the patents it 
Electric Company, the 
Buffington explains the 
assumed defense of the 

Judge Buffington called 
opinion that the patents 
‘the foundation atone 
'talkie movie art" a 
the utilisation of the 
after they are made and einfy in one re 
spect the reproduction of Ntind 

Concerning the method mm Da reprodue 
mg the sound films, the opagiaa state* 

In the already made phJographic film 
which the patent in suit oka, the sound 
vibrations have been photographed on the 
sensitised film and vnthoag entering into 
details, it suffices to say tfcft photographed 
modulations are evidenced Hr differences in 
film trarulucence Such befifil the case it 
follow* that as inch film htmoved past an 
effective line of light these variations m 
transluoency vary tho quanta* of penetrsl 
ing light and so vary the dfapree to which 
the light cell is illuminated This result* in 
corresponding electrical vibration* which 
in due course are translated by a loud 
speaker into sounds which correspond to 
and are in reality replica or re-creations of 
the sounds which had made the original 
sound record " 

The principal patent sued on No 1607480 
to Reis relates according to the opinion 
to the narrow sharply defined line of light 
penetrating the film and to the means of 
obtaining and using it ” The Western Elec 
trie machine was found by the court to 
embody a different kind of alit differently 
located than the Reia patent, and therefore 
not to constitute an infringement 

The other patents No 1698071 No 
1466701 and No 1695414 to DeForest per 
lam to minor details of attachments of the 
apparatus and likewise were held not to 
be infringed The structure of two of these 
patents it was stated was sever used in 


Com Review Retimed 

T HE Supreme Court of the Halted States 
recently declined to review the ease of 
Pacent Reproducer Corporation v Western 
Electric Co, No 390 in which was sub 
mitted a question of a patented** rights to 
grant license* of a patent monopoly for 
different use* or Grids of business for the 
invention Tho review was sought by way 
of petition for a wnt of certiorari to the 
Circuit Court of Appeals for the Second 
Cirouli, which the court denied. 

The nut was one lott patent tefnnge m en t 
and k was declared In the petition to be 
of wide and general interest to tho public 
because of tho recent effort* ol “Amencaa 
Telephone and Telegraph Company, Gan 
aral Sect no, WeatingbouM, Radio Corpora 
uoo, sad others to subdivid* Ike monopoly 
granted by a petsot * 

The suit, according to tho opinion 0< 
the iowar court (V U S. Pat <3 105) 




jwnt 



owned 
Telegraph 
ran having 
licensee. By tub- 
owner con- 




’ licensee*. The Circuit 
i, however, overruled thi» 
ring that under the con- 
I license* the joint action 
of the pardeejMe* proper. 

By to doinfc (he petitioner claimed, the 
lower coart rendered a decision that by 
the grant ol Aa exclusive license limited 
to particular tlild* of use the monopoly 
conferred by letters patent for inventions 
and the right to aue as co-plaiutiff with 
the owner of t^ih patent for infringements 
thereof may in qffcct be divided into parts 
according to pKticular fields of use, al¬ 
though thia is auhged to be without warrant 
or atatute or jtnficial decision. 

Will End Delay in Patent Grants 

AN end of the delay in granting patent! 
/land considering claims for patents was 
promised by Thomas E. Robertson. Com¬ 
missioner of Patents, in a radio talk re¬ 
cently broadcast 

"Following the World War," he declared, 
“the Patent Office, by reason of the in¬ 
crease in the namber of applications and 
the large number of resignations from its 
trained examining corps, fell grievously 
behind with its work. For years extraordi¬ 
nary efforts ware made to obtain increased 
personnel and increased salaries to cope 
with the sitnalion. 

“The efforts to obtain relief, made much 
greater hy reason of the rigid economy 
imposed upon the government after the 
War, resulted in various increases and fin¬ 
ally in a large additional force made avail¬ 
able last Summer. Thia new force is being 
rapidly trained and its efforts are appar¬ 
ent since the accumulated work has already 
been reduced by 22^00 applications, or 
nearly 25 percent. Inventors and manufac¬ 
turers have reason to be very hopeful that 
within about a year there will be no pro¬ 
longed delays in obtaining actions upon 
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Plftnt Patents Sought 

5 applications for patents 
w kinds of plants have been re¬ 
ceived by the Patent Office, tad the De¬ 
partment ef Agriculture hat started the 
difficult task of studying them to deter¬ 
mine if the plants described are actually 
new, according to a statement by James 
A. Breartyi! chief clerk of the Office. The 
law providing for patents on plants became 
effective May 23, 1930. 

Both the-Patent Office end the Depart¬ 
ment of Agriculture are proceeding care¬ 
fully under ibe new law, Mr. Brearly said, 
***** the Md it entirely new and prac¬ 
tices tM principles must he developed 
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to uc Uscti aie ucw, u i-, expected liuil early 

decisions on applications will in many 
cases be taken to .court. 

An instance of the difficulties encoun¬ 
tered is in the hypothetical case of a flow¬ 
er Wine !1 new odor. It i« wrr difficult 
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Mew type available at liie iulcul UlUee 
to compare its odor with that of a later 
flower for which a patent might be sought. 

The law providing iui plant patents ex¬ 
cludes tubers from its scope. Irish pota¬ 
toes are tubers, but sweet potatoes are not, 
being considered a root crop. Whether this 
view of botanists would be acceptable to 
the courts is a point which probably will 
have to be decided by them. 

Vacuum Tube Patent Decision 

T HE Circuit Court of Appeals for the 
Third Circuit, sitting in Philadelphia, 
recently affirmed e decree of the District 
Court of Delaware holding that the Radio 
Corporation of America, the Wetlinghouse 
Electric & Manufacturing Company, The 
American Telephone & Telegraph Com¬ 
pany, and several of their subsidiaries had 
by their agreements with their licensees 
attained a “patent pooling” monopoly on 
the sale of vacuum tubes to dealers and 
radio set manufacturers in violation of the 
Clayton anti trust act. 

The original injunction ordered against 
the Radio Corporation by Judge Morris 
was sustained by the Circuit Court of Ap¬ 
peals to which the Radio Corporation of 
America had appealed. After a trial of the 
case. Judge Morris granted a permanent 
injunction, and the recent decision of the 
said Circuit Court of Appeals, written by 
Judge Buffington, senior member oi tbe 
Court, sustains the District Court and ter¬ 
minates the litigation unless the United 
States Supreme Court consents to review 
the decision of the Circuit Court of Ap¬ 
peals on a writ of certiorari. 

The DeForeat Radio Company claimed it 
had been frozen out of the tube market 
by the patent pool intended by tbe Radio 
Corporation to give it a monopoly in the 
sale of tubes to iu licensee radio receiver 
manufacturers and dealers. The Radio Cor¬ 
poration countered that in effect no monop¬ 
oly had been created, as shown by the in¬ 
creased sales of the plaintiffs. In treating 
this question Judge Buffington in his de¬ 
cision said, “There is nothing in them (the 
facts brought out in final hearing) which 
would lead us to the conclusion that the 
objectionable contract has.not resulted in 
s monopoly.” 


Printing Most Not bo Called 
“Engraving” 

M ISREPRESENTATION of s printing 
process as “Engraving” will be dis¬ 
continued by Walter Howton and Max 
Leonhart, doing business in Chicago aa 
Frank W, Black A Co, and Griffins En¬ 
graving Co. .... 

Howton and Leonhart are ordered by tbs 


■ 

. util. I ■ that they 

and ...u.i they ac¬ 
tually ilu au eugraviug business, and from 
using tbe word “Engraved!* or “Engrav¬ 
ing” to describe products which they offer 
for sale, when all of the words and other 
figures on such products have not been pro- 
durvd from metal plates into which the 
....... a...i . .i.u inures have been cut. 

■ - • ...ug is dismissed by the Com- 
r .r as it relates to Frank W. 

I owned tbe business in question 

■. to his sale of it to Howton and Leon- 
tiart in November 1927. 

The Commission found that the respond¬ 
ent's so-called “Nu-Proceas Method” is not 
a method of engraving but of printing, h 
does not require engraving, incision or cuts 
upon metal plates. The raised letters result¬ 
ing from the firm’s method are produced by 
the application of a powdered chemical to 
type printing, while the ink is wet. Heat is 
then applied to the chemical causing it to 
melt and fuse, producing a raised letter 
effect simulating engraving so closely that 
even experts cannot easily detect the dif¬ 
ference. 

Marks Must be Compared 
in Entirety 

I T was recently held by Assistant Com¬ 
missioner Moore that the Wetlinghouse 
Electric and Manufacturing Company, of 
East Pittsburgh, Pennsylvania, is entitled 
to register the term “Adjust-O-Matic” as 
a trademark for electric sadirons, notwith¬ 
standing the prior adoption and use by 
the Williams Oil-O-Matic Heating Cor¬ 
poration, of Bloomington, Illinois, of the 
terms “Oil-O-Matic” and “Dist-O-Matic” as 
trademarks lor oil burners and the term 
“Ice-O-Matic” aa a trademark for refrig¬ 
erators. 

The groonds of the decision are that the 
marks are not confusingly similar and the 
goods not oi the same descriptive proper¬ 
ties. 

With respect to the marks, tbe First As¬ 
sistant Commissioner stated that opposer’s 
contention amounted to the claim that it 
was entitled to prevent others registering 
any mark containing the suffix “O-Matic", 
and said: 

“Such a contention, carried to its logical 
conclusion, would prevent the other party 
from associating with any of its automatic 
household utilities the word *Aut-0-Mstic.’ 
Obviously such contention is too broad and 
untenable.” 

With respect to the goods, he said: 

“As to the properties oi the respective 
goods, it is observed that oil burners and 
refrigerators obviously have not the same 
descriptive properties as electrically heated 
sadirons. They are classified in different 
classes in this Office.” 

He further said: 

“In conclusion, it tnsy be noted that 
confusing similarity between marks may 
not be determined by comparing only parts 
thereoL When the respective marks of the 
parties are compared in their entirety, and 
considered in connection with the respec¬ 
tive goods with which they sre used, it is 
believed that the_ dissimilarities of the 
marks sod the different descriptive prop¬ 
erties of the goods are such as would not 
be likely to confuse the public mind as 
m ike origin of the roods.” 





Books SELECTED BY THE EDITORS 


RADIO HANDBOOK 

By /. A. Moyer, Mem. Fed. Com. 

Radio Education, and 

J. F. Fostrel, Intt. in Radio Engr. 


-in-page volume have, in many cases, 
included fundamental* of radio prin¬ 
ciples, the book is one that will inter¬ 
est mainly radio engineers and ad¬ 
vanced radio experimenters and stu¬ 
dent*. To absorb the greatest value from 
this work presupposes a background 
of physics, electricity, and mathema¬ 
tics; this of course is true of any radio 
book that attempts to get to the bot¬ 
tom of things. The authors have gath¬ 
ered between one set of covers a vast 
array of data covering every conceiv¬ 
able phase of modern radio technique. 
Here will be found information on ap¬ 
paratus and accessories; circuits, both 
fundamental and applied; commercial 
and broadcast equipment; laboratory 
materials—the list is far too long for 
the space allotted to this Teview. Vac¬ 
uum tubes are treated extensively, both 
in their radio roles and in their other 
industrial uses. This naturally bring* 
one to the consideration of talkies and 
so a chapter is devoted to them. Pho¬ 
to-electric cells come in for their share 
of attention, and the chapter on tele¬ 
vision, while short, is comprehensive. 
It deals in main with the work of Dr 
E. F. W. Alexanderson of the General 
Electric Company. 

Well done bne drawings and half¬ 
tones illustrate the text. A number of 
tables are noted for reference; this re 
viewer foresees that this handbook will 
serve to settle quickly many a moot 
question in the future.—$5.20 postpaid. 
-A. P. P. 


PREPARING FOR AVIATION 
By V. C. Finch, Lieut. V. S. N. (ret.) 

B RIDGING the gap between the 
many primary books and those 
written for engineers with an advanced 
knowledge of m a them a t ics, this text 1* 
based greatly upon the questions asked 
by students during the author’s many 
years of active flying and flight instruc¬ 
tion, together with an extended knowl¬ 
edge of airplane and engine design. The 
arrangement of subjects gives unity and 
continuity, and the engine data is as 
comprehensive a* any we have seen.— 
$120 postpaid. 


STANDARD WIRING 1931 
By H. C. Cushing, Jr. 

/COMPLETELY revised and checked 
vUto date from most authoritative 
sources with a number of new chapters 
and sections, this pocket book of 504 
pages covers the entire subject conclu¬ 
sively, both Inside and outside wiring, 
street and highway lighting, illumina¬ 
tion, together with the installation and 
care of storage batteries. Tables and 
illustrations in abundance complete the 
most useful book we have seen along 
this line.—$3.15 postpaid. 

PRELIMINARY MATHEMATICS 
By Prof. F. E. Austin 

I NTENDED for self help as a con¬ 
necting link between arithmetic and 
algebra, and aa an auxiliary with other 
textbooka, this little volume of 170 
pages covers many points passed over 
in ordinary texts. It shows by numerous 
examples the practical application of 
each theory discussed. A splendid ref¬ 
erence, too, for those who wish to brush 
up on some long disused method of 
calculation as we all find a need once 
in a while.—$1 40 postpaid. 


THE REALM OF THE AIR 
By Charles F. Talman 

A S Librarian of the U. S. Weather 
-Bureau the author has been cus¬ 
todian of a nearly exhaustive collec¬ 
tion of literature which he has frequent¬ 
ly drawn upon for articles In a popular 
vein that have appeared frequently to 
a wide circle. Added to this is a moat 
happy stylo of writing In an entertain¬ 
ing and informative manner which 
transmits to the layman an understand¬ 
ing of this intricate and tricky subject 
Weather is the moat common topic of 
conversation and here you will find. * lot 
to set you thinking. It will give you 
something with which to supplant the 
usual banal remarks.—$4.20 postpaid. 


ACOUSTICS 

By G. W. Stewart, Prof. Physics Unto. 
/o«t bmI 

R. B. Lindsay, Prof. Theoretical Phys., 
Brown Unit. 

A NEW textbook on the theory of 
acoustic*, with such practical ap¬ 
plication* as anomic measurement*, 


architectural, physiolo 
pheric acoustics, also 
ranging and others, 
ly say that “the theory 
great beauty,” but if, 
in the best regulated famllea, one's cal¬ 
culus has become a trifle gfm this beau¬ 
ty may prove elusive. It* Is not at all 
an elementary book.—$5.10 postpaid. - 
A.G.l. 

THE STARS IN THEIR^OURSES 
By Sir James Jeans 

• i, 

W HOEVER wishes to Wet a good au¬ 
thentic picture of Mte science of 
astronomy as it stands itoday without 
going into all of Its agonking details or 
making a business of A may depend 
upon this book to give him such a con¬ 
spectus in an evening Ik two. Jeans, 
the famous a»tronomer-cosinologist, usu¬ 
ally writes profoundly aid has an im¬ 
mense following, mostly! among intel¬ 
lectuals. Here, however, Re does not es¬ 
say to fly high but condortably—how 
comfortably may be judged from the 
fact that the book is a furies of radio 
talks he recently gave ii^ England and 
is therefore suited to a vide audience 
of average human beings*—$2.65 post 
paid.— A. G. 1. 


By T. B. Donham. Dean, .Grad. Sch* 
Business Admuu, Harvard , 


vt tics the author franlvy presents 
all the facts which threaten M econom¬ 
ic well-being of Auicrici and the 
world. The challenge of Rutfn, the fal¬ 
lacy of excessive dependence upon for¬ 
eign trade, the need for forltight and 
an intelligent plan to meet Ranging 
business conditions are among-tbe out¬ 
standing features of the authors discus 
sion. A business man of wi<k experi 
ence looks squarely at our du&ganixed 
business structure and ananas the 
problems we must meet and Bdn dur¬ 
ing the coming generation.—post- 
p*id, p 

AUTOBIOGRAPHY OF Aft, 
ENGINEER 

By Wtiliam LeRoy Emmet - ~ 


nPHERE Is nothing so I 
* $o full of romance as a 
told story of the life of w 
neat engineer aa this, It 
rank with the “Letters of i 
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to Sb ’Soa^j^fc dear, trank state¬ 
ment of the rough road to eminence. 
A Naval Acadeon graduate, he served 
aa navigator In tie Spanish-Araerican 
War; collabor afr rf in the development 
of the steam ttnjhjpe and is now famous 
for the Emmet mercury-vapor boiler. 
One of the famoufauartet of G. E. crea¬ 
tive engi ne ers {Thomson, Steinmetz, 
and Whitney being the others. Without 
reading this one cannot claim to 
know the history of engineering.—$2.15 
postpaid. 

VANCOUVEW-A LIFE: 1757-1798 
By George Godwin 

T HIS is aJrare work of biography 
in that iUBs not padded. There are 
177 pages detailing the life of the fa¬ 
mous sailor itnd discoverer, for whom 
the city of Vancouver was named, while 
131 pages am devoted to more or less 
technical and* documented appendices. 
This gives thefreader the picture paint¬ 
ed in a Urge my, yet the added details 
are availsble-Jf desired. George Van¬ 
couver entered! the British navy at the 
age of 13 yenqk After making voyages 
of discovery with James Cook he com¬ 
manded an expedition fo take over from 
the Spaniards some territory they had 
seised on the northwest coast of Amer¬ 
ica. He will be largely remembered as 
a adentUlo.-.geographer surveying and 
charting hundreds of miles of coast, 
bays, «nd Inlets and circumnavigating 
Vancouver IsUnd. Other voyage# in¬ 
cluded the Hawaiian .Islands, Galapa¬ 
gos Islands, and much virgin territory. 
He seems to have been more or less of 
a martinet.—84.20 postpaid.—/!. A. II. 

FIRST AID FOR BOYS 
By ft, B. Cole and C. H. Ernst 

K R Boy Scouts and others inter- 
ted in prompt help for the injured 
this book will be found to contain more 
explicit and detailed instructions over 
a wide* range than any one we have 
seen. Clear and simple in its directions, 
with accompanying drawings to eluci¬ 
date the text, older people may well 
keep H handy for it oovera almost every 
conceivable emergency.—$1.65 post¬ 
paid. 


JUNGLE WAYS 
By Wil&am B. Seabrook 

TniTHOUT circumlocution the au- 
*v thor states what he found and 
leaned.of black magic and tribal cus¬ 
toms of life end living among the Gold 
Coast interior Africans. It is amuing 
in its intimate details and frankness 
end te tha average reader will give an 
entirely different conception of these 
ttt&kfenra peoples. A book that will 
be.triMy.Med end evkUy discussed, for 
it riecwUe seemingly impossible range 
M ttl is W a ftim. -8MS postpaid. 


SCIENTIFIC AMERICAN 

THE PSYCHOLOGY OF THE 
INVENTOR _ 

By Joseph Rotsman, Ph.D. 

ALTHOUGH the inventor is responsi- 
-ta-ble for the entire progress of hu¬ 
manity it is strange that no psychologi¬ 
cal study has been made as to the mo¬ 
tives that impel him to invent; his men¬ 
tal processes, the methods which he fol¬ 
lows, and the obstacles and difficulties 
which he encounters. The author, as an 
Examiner in the Patent Office, has come 
in contact with many inventors, there¬ 
by furnishing him with a sound back¬ 
ground for his subject. 

Valuable information has been ob¬ 
tained first hand from some of the most 
active and prominent inventors of this 
country, men who have secured hun¬ 
dreds of patents. Conclusions derived 
from this representative group should 
be of great importance to the reader in¬ 
terested in the art of inventing.—$3.20 
postpaid.—/. P. D. 


THE LOGIC OF SCIENCE 

By H. R. Smart, Asst. Prof. Philosophy, 

Cornell 

“TT is my belief that the important 
J. influence of the natural sciences in 
contemporary civilization, both in their 
practical applications and through their 
remarkable theoretical advances, com¬ 
pels all thinking people to reflect on 
the significance of science for human 
life as a whole"—so runs the preface. 
Then Dr. Smart proceeds to call atten¬ 
tion to the lack in “this preliminary 
stage of man’s intellectual development 
of that which differentiates a full 
fledged proposition of pure science 
from an ordinary common-sense asser¬ 
tion.” Clear and with the precision of 
the mathematician that he is, he applies 
to the discussion of scientific ideas the 
logical principles developed by philoso¬ 
phy. A discussion that demands atten¬ 
tion.—$2.65 postpaid. 


CREATIVE MIND 

By C. Spearman, Prof. Psychology, 
London Vniv. 

F IRST volume of a series entitled 
“The Contemporary Library of Psy¬ 
chology," this book makes a plea for 
better appreciation of the creative pow¬ 
ers of the human mind and for more 
efficient training and more significant 
testing, particularly creation in the field 
of the arts and letters and in the realm 
of scientific invention and discovery. 
The' chapter on pictorial art strikes this 
reviewer ss a distinctly unique analysis, 
broadly comprehensive, and a moat use¬ 
ful gage in classifying arrangement, 
treatment, and general technique. Yoa 
will not find a dull page la the entire 
book of 158 pages.—$2.15 postpaid. 


HUMANISM AND SCIENCE 
By C. /. Keyset 

TF7E believe there la no one writing 
vt today along philosophical lines 
who has a more entertaining and under¬ 
standable style than this author who 
will be remembered as producing the 
choice little volumes "Thinking about 
T hink i ng ** and “Mole Philosophy.” 
This is an evaluation of science and 
mathematics aa agencies for realising 
Humanism’s ideal, produced in an ex¬ 
cellent format of 243 pages. 5% x 8%. 
—$3.15 postpaid. 

THE WEIGHER OF SOULS 
By Andri Maurois 

T ELLS the half fantastic, half scien¬ 
tific story of an English doctor’s at¬ 
tempt to isolate the essence of the soul, 
which leaves the human body after 
death. It has well been called an “im¬ 
aginative gem” for in construction and 
finish it displays M. Maurois’ true art¬ 
istry. We predict much discussion of 
many of the questions raised in this 
strange tale.—$2.00 postpaid. 


THE STORY OF PSYCHIC SCIENCE 
By Hereford Carrington 

A S the author of numerous books on 
. psychic research and other topics 
and by contemporaneous familiarity 
with recent manifestations, a solid back¬ 
ground is evident to place before the 
reader all that has been accomplished 
in this wide field. Although the personal 
predilection is evident it seems to have 
been fairly subdued with a real desire 
to leave the mind of the seeker free 
to form his own conclusions. Whatever 
one may think about this much dis¬ 
cussed topic one cannot with mental 
honesty pass it by without real consid¬ 
eration. All interested in psychic mat¬ 
ters should have this book.—$5-25 post¬ 
paid. 


THE ASTONISHINC ANT 
By /. C. Kenly 

I IKE the author’s “Green Magic" 
J which has been so well received, 
this book tells in sparkling and moat 
readable English of another of nature’s 
remarkable organisations. It seems un¬ 
believable that so many astonishing 
habits and characteristics could be ob¬ 
served in this insignificant insect life. 
—$2.65 postpaid. 
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His Salary 
Was Raised 

while others were reduced 

"Up to the then I «>nM for * 
com* with tU titonaljiual Coc- 
m>o»4 i M» Schools, 1 had only 
a I t wto school Wwrtlw. Slaos en¬ 
rol line, I ha to sdruwwl to • moch 
batter position, whom my salary fa 
nearly (oar timas as amch as I was 
making pravtoosly. 1 ws«M aot ba 
abla to hold my pmnt position 
Iu4 1 aot taka* your Coarsa. Re- 
caatly 1 nwaM a nioa increase I* 
salary, wkilo otbar ssaa woro being 
reduced." 

Read that last sentence again—"Re¬ 
cently I received a nice increase in salary, 
while other men were being reduced.” 

There Could be no better proof of the 
value of an I. C. S. course than that. It 
shows that the trained man is given pref¬ 
erence over all others and paid more 
money, even in slack times, if his work 
deserves it 

Why don’t you study and get ready 
too ? We’ll be glad to help you if you 
will only make the start 

Choose the work you like best in the 
coupon below; then mark and mail it to 
the I. C. S. todav. This doesn’t obligate 
you in the least, but it will bring you in¬ 
formation that will start you on a suc¬ 
cessful career. This is your opportunity. 
Man Ufa Coupon far From BaaUat 
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To the Industrial Executive! 



If t-etl Sewing Mathine Company plant til llarifonl. Conn. 

1845 • • • 1931 


F ROM the first. Scientific American has told the story of industrial de¬ 
velopment. The above front page, taken at random, appeared March 
20 , 1880 . 

Today it keeps step with progress and the fascinating story of manu¬ 
facture, its effect on our social life and the portend of its future, is told 
with increasing vividness. 

The Scientific American, 86 years young, on international institution 
whose greut value is attested by its large percentage of renewal subscrip¬ 
tions received from year to year, has been builded on faithful service to 
its readers, of whom, in the industrial field 
31 % arc Executives 
28% are Engineers 
26% are Superintendents 
9% are Chemists 
6% are unclassified 

Our readers believe in us, as is amply demonstrated in our daily mail. 
They therefore believe in our advertising. So through the pages of 
Scientific American you can reach an audience already convinced in 
the standard of your product. 


Vice-President t Advertising Director 
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f° r Gasoline 


T HE Bouncing Pin, it is called: because it bounces on 
the breaking point of gasoline efficiency. 


Ordinary gasoline has a tendency to exj^pde too quickly 
under the strain of cylinder pressure; causing power-waste, 
overheating,and causing in its worst form the banging im¬ 
pact of gas against cylinder walls that you call "knocking.” 

The Bouncing Pin detects power-wasting explosions even 
before they are bad enough to cause audible " knocking.” 


Before any gasoline is mixed with Ethyl fluid it comes to 
the Bouncing Pin tohav%its fortune told—to find how much 
Ethyl fluid is needed in each gallon to prevent shattering 
explosions under the strain of high pressure. 

At the same time the gasoline is tested in other machines 
for purity, quick-starting, and other desirable qualities. 
Then, after Ethyl fluid has been added to this good gasoline 
in needed quantity, it comes back to the Bouncing Pin to 
make sure combustion goes forward with the smoothly in¬ 
creasing pressure that enables Ethyl Gasoline to bring out 
the best performance of any nqotor. 

Ninety-six leading oil refiners now take advantage of the 
combustion control that Ethyl fluid gives to good gasoline. 
You will find their products for sale at pumps all over the 
country. Every Ethyl Gasoline pump is marked with the 
Ethyl emblem. * 

In your car. Ethyl Gasoline will give you greater power, 
with less overheating, and no "knocking.” It will cause less 
wear and tear on the motor and give you smoother, quieter 
performance because its combustion is controlled. Ethyl 
Gasoline Corporation, Chrysler Building, New York City. 
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The BouncingPinforms an electrical contact that flashes 
he light ateve whenever gasoline is not exploding evenly. 
’/ does not flash this warning signal when the fuel is 
7 Jhyl Gasoline. Ethyl fluid prevents uneven explosions. 




The active lo*redleat Mod la Ethyl fluid U lead. 


ETHYL GASOLINE 
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